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PREFACE. 


In  all  the  arts^  and  in  agriculture  in  particular, 
the  foundation  must  be  laid  in  a  faithful  col- 
lection of  facts.  The  steps  of  nature  must  be 
traced  with  diligence,  marked  with  care,  and 
recorded  with  integrity,  before  any  opinion 
can  be  formed  of  her  plah  in  promoting  the 
vegetation  of  plants.  All  reasoning,  and  all 
conclusions,  drawn  from  the  operations  of 
nature,  especially  on  this  subject,  ought  to  rest 
ultimately  upon  facts.  The  practical  farmer 
following  these,  is  led  forward  on  safe  ground, 
making  similar  trials  with  confidence ;  and  if 
his  soil  be  of  the  same  nature,  his  climate  of 
the  same  temperature,  and  his  means  of  im- 
provement equally  powerful,  his  endeavours 
will  generally  be  crowned  with  succefs. 

While  the  speculative  farmer,  who  follows 
the  plausible  system  of  a  theorist,  and,  con- 
sequently, who  builds  on  the  "  baselefs  fabric 
of  a  vision/'  is  ruined  by  imaginary  schemes. 


VI  PREFACE. 

the  practical  farmer,  who  studies  with  care 
the  conduct  of  others,  and  who  matures  and 
establishes  their  practices  by  his  own  expe- 
rience, is,  in  the  end,  sure  to  enjoy  the  well- 
earned  reward  of  his  industry.  The  former 
attaches  himself  to  theories.  The  latter  ad- 
mits of  no  principles,  unconfirmed  by  ex- 
perience. 

The  celebrated  Spallanzani  justly  observes, 
**  that  when  we  interrogate  nature,  we  muft 
be  divested  of  all  prejudice  which  obscures 
the  fair  face  of  truth ;  and  with  an  amiable 
indifference,  we  ought  to  judge  equally  of 
ourselves  as  we  do  of  others.  If,  on  the  con- 
trary, we  are  prepofsefsed  with  wishes,  dis- 
trust, and  doubts,  we  shall  be  disposed  to 
think  well  of  experiments  from  the  side 
fiivouring  our  desire,  and  not  from  that  which 
is  adverse  to  it.  Our  opinions  will  con- 
sequently be  incorrect ;  and  instead  of  adding 
useful  facts  to  philosophy,  wc  shall  increase 
the  number  of  errors." 

From  the  succcfs  of  my  former  volumes,  I 
am  encouraged  to  prosecute  my  original  plan, 
and  as  it  is  impofsible  for  an  author  who  con- 
ducts a  miscellaneous  work,  to   give   cqua! 
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satisfaction  to  his  readers,  I  have  only  to  re 
quest  the  favour  that  they  will  continue  to 
grant  me  their  generous  indulgence  for  the 
insertion  of  any  papers  that  may  not  fully 
meet  with  their  approbation.  Some  persons 
have  exprefsed  a  wish  to  have  all  the  papers 
claised  together,  under  their  respective  heads, 
but  in  a  periodical  work  containing  many 
original  papers,  delivered  at  different  times, 
such  a  disposition  is  impofsible.  When  the 
work  is  brought  to  its  final  termination,  an 
attempt  of  that  kind  would  be  very  prac- 
ticable. 


A.  HUNTER. 


York,  March  21,  1804. 
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ESSAY  I. 

On  th€  Improvement  qf  Agriculture. 

jflL Noble. spirit,  for  makinjg^  improvements 
in  Agriculture,  hath  lately  gone  through  this 
nation,  for  which  posterity  will  thank  the  pre- 
sent age  in  terms  of  the  highest  approbation. 
The  principles  on  which  those  improvements 
have  been  conducted  are  as  judicious  as  the 
subject  is  important :  and  it  is  highly  probable, 
that  many  good  effects  will  take  place  in  every 
part  of  the  kii^gdom. 

Agriculture  has  been  considered  of  national 
importance  by  the  most  discerning  part  pf 
mankind  in  all  ages. 

Every  civilized  nation,  at  one  period  or 
other,  has  been  convinced  of  its  intrinsic  ex* 
yolvme  V.  B 
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cellence ;  and  the  wisest  men,  of  every  age 
and  country,  have  unitedly  bestowed  the 
highest  encomiums  on  it.  In  the  present 
times  we  have  the  satisfaction  of  seeing,  that 
the  noble,  the  wise,  and  the  learned,  do  not 
think  it  beneath  them  to  rescue  it  from  that 
obscurity  in  which  it  had  long  been  involved, 
and  to  bring  it  forward  to  public  view,  under 
the  sanction  of  their  own  practice. 

Julius  Caesar,  speaking  of  the  manners  of 
the  Germans  in  their  rude  uncultivated  state, 
makes  the  following  observations  : 

*  Agriculture  they  disregard  ;  their  diet  con- 
'  sisting  chiefly  in  milk,  cheese,  and  flesh :  for 
'  none  of  them  have  any  ceirain  quantity  of 

*  ground,  or  even  country,  which  they  can  call 

*  their  own.     But  their  magistrates  and  chiefs 

*  allot,  for  one  year  only,  among  the  scattered 

*  inhabitants  and  their  tribes  who   afsociate 

*  together,  such  a  portion  of  land,  and  in  such 

*  a  district,  as  they  think  proper  -,  and  then 
•oblige  them  to  reside  at  some  other  place 
'  for  another  year.     Ti.ey   afsign  several  rea- 

*  .sons  for   this   condui  t : — 'ITiat   the    people 

*  might  not  be  induced  to  exchange  the  study 
'  o(  war  for  tlvit  of  liusbaiidry ; — that  they 
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'  might  not  wish  to  increase  their  settlements, 

*  and  so  the  stronger  expel  the  weaker  from 

*  their  pofsefsions ;  that  they  might  not  erect 
'  any  buildings,  except  barely  to  keep  out 
'  heat  and  cold,  &c. 

A  country  will  be  cultivated  only  in  pro- 
portion as  its  inhabitants  advance  in  civiliza- 
tion. Nations  will  not  begin  to  civilize  them- 
selves, till  they  cease  migrating  from  place  to 
place ',  neither  will  a  man  attempt  to  cultivate 
any  spot,  till  he  can  say  this  is  mine*  But  when 
men  unite  together  for  mutual  protection  and 
advantage,  and  settle  in  one  place,  the  culti« 
vation  of  that  spot  immediately  becomes  ne- 
cefeuy,  that  it  may  supply  them  with  the  con- 
veniences 6f  life.  Property,  therefore,  must 
be  gained  and  defined,  settled  and  secured. 
These  are  circumstances  on  which  the  ad- 
vancement, if  not  the  very  existence,  of  Agri- 
culture depends. 

But  these  are  not  all.  There  are  two  others 
of  equal  importance  to  its  improvement  and 
prosperity :  the  one  is,  the  fruit  of  a  man^s 
labour  must  be  secured  to  him  :  the  other,  that 
as  the  wants  of  men  increase  in  consequence 

B3 
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of  civilization,  the  earth  must  be  encouraged 
to  yield  proportionable  supplies. 

This,  however,  can  be  effected  only  so  far 
as  the  powers  of  the  human  mind  are  enlarged 
in  consequence  of  civilization.  Hufbandry 
can  rite  no  higher  than  the  knowledge  of  those 
who  are  engaged  m  it  will  permit.  It  hath 
been  indebted  for  its  principal  improvements^ 
not  only  to  the  natural  abilities  of  the  cultiva- 
tor^ but  to  an  education  formed  upon  an  ac- 
quaintance with  other  branches  of  science. 

Whenever  any  of  the  above  circumstances 
fail.  Agriculture  must  feel  a  stagnation ; — in 
proportion  as  they  are  regarded,  will  be  the 
progrefs  made  in  it,  and  its  succcls. 

This  appears  to  be  the  case  in  fact ;  for 
these  circumstances,  especially  the  last  of 
them,  were  not  heretofore  sufficiently  attended 
to  by  this  nation ;  which  will  fully  account 
for  the  defective  state  of  husbandry  in  former 
times,  its  slow  progrefs,  and  its  present  im- 
provements ;  while  it  also  points  out  the  most 
probable  method  of  carrying  it  stiil  nearer  to 
perfection. 
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If  we  expect  to  find  Agriculture  in  a  thriving 
state  before  the  Reformation^  we  shall  be  dis- 
appointed :  it  was  indeed  considered  of  im- 
portance ;  but  the  fruit  of  a  man's  labour  was 
not  secured  to  him ;  and  the  nation  was  im- 
mersed in  grofs  ignorance.  The  feudal  con- 
stitution, the  military  disposition  of  the  people, 
and  the  tyranny  of  popish  ecclesiastics,  were 
unfriendly  to  skilful  and*  vigorous  cultivationv 

There  was  no  great  encouragement  for  the 
owners  of  estates  to  exert  themselves  in  the 
cultivation  of  them,  while  others  were  to  reap 
the  fruit  of  their  labours :  this  was,  therefore, 
left  to  their  meaner  vafsals,  whose  spirits  were 
sufficiently  humbled  to  submit  to  almost  any 
imposition*  The  same  reason  which  is  to  be 
given  for  the  uncultivated  state  of  Italy,  though 
in  itself  the  garden  of  the  world,  may  be  as- 
signed for  the  general  disgrace  into  which 
rural  economics  had  fallen  in  England,  till 
the  time  of  the  Reformation.  For  one  may 
venture  to  pronounce,  without  prejudice,  that 
agriculture,  cateris  paribus,  will  always  flourish 
most  in  free  governments  and  Protestant 
countries. 

In  such  a  situation  of  things,  when  agri- 

B3 
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culture  was,  as  it  were,  banished  into  deserts, 
and  in  every  respect  took  up  its  residence 
among  mountains  and  vales,  where  knowledge 
had  made  small  progrefs ;— when  the  mind  of 
the  peasant  was  not  enlightened  by  the  rays 
of  science,  when  he  tilled  the  earth  merely  by 
the  labour  of  his  hands  and  the  sweat  of  his 
brow,  without  any  fixed  principles  ;  it  is  not 
to  be  supposed,  that  any  considerable  im- 
provement could  be  made  by  him. 

Nor  was  this  all.  Admitting  that  the  prin- 
ciples of  vegetation  had  been  accurately  de- 
lineated to  his  view,  or  experiments  founded 
thereon  proposed,  it  was  not  for  him  to  in- 
vestigate the  one,  or  practise  the  other,  while 
ecclesiastical  tyranny  prevailed,  and  he  knew 
that  the  priesthood  would  reap  the  far  greater 
part  of  the  fruits  resulting  from  his  labour. 

Tyranny  over  the  mind  will  ever  retard  the 
progrefs  of  every  kind  of  knowledge. 

But  even  after  the  Reformation,  although 
many  of  the  arts  and  sciences  were  cultivated 
with  peculiar  spirit,  agriculture  did  not  re- 
ceive encouragement  proportioned  to  its  great 
importance.  Every  thing  cannot  be  attended 
to  at  one  time. 
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A  new  world  had  been  discovered,  which 
opened  the  brightest  prospects  to  these  king- 
doms^  and  the  attention  of  England  was  fixed 
chiefly  on  trade  and  commerce.  This  cir- 
cumstance^ which  for  a  while  appeared  to  be 
a  principal  impediment  to  husbandry,  and  was 
the  cause  of  little  attention  being  paid  to 
Fitzherbert*,  proved  in  the  event  one  of  its 
principal  promoters.  By  commerce,  the  various 
productions  of  different  parts  of  the  earth  have 
been  brought  into  this  kingdom,  and  intrusted 
to  the  care  of  the  skilful  botanist  and  gar- 
dener; who,  having  naturalized  them  to  this 
climate,  commit  them  to  the  care  of  the  hus- 
bandman. In  return,  agriculture  has  ever 
since  been  afsisting  commerce  in  the  increase 
of  com,  hemp,  flax,  madder,  &c. ;  and  in  pro- 
portion as  both  hare  been  attended  to,  it  is 
evident  they  have  mutually  afsisted  each  other. 

But  as  improvements  prevailed,  the  import- 
ance of  husbandry,  in  a  national  view,  be- 


*  The  father  of  English  Husbandry :  made  Judge  of 
the  Common-Pleas,  about  the  year  1524.  Hi?  book  of 
husbandry  was  printed  in  1334,  after  forty  years  atten- 
tion to  the  subject,  in  his  recefses  between  the  Terms. 
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came  daily  more  and  more  conspicuous;— 
the  disadvantages  and  impediments  it  met 
with,  under  the  management  of  comnrion  far- 
mers, began  likewise  to  appear.  The  weeds 
sprang  up  with  the  wheat,  ^  and  skill  was 
Wanting  to  prevent  this  evil. 

To  check  these  weeds,  by  enlarging  the 
views  of  those  intended  for  the  profefsion  of 
agriculture,  was  the  noble  attempt  of  the 
great  Milton;  who  recommended  a  school, 
in  which  rural  economics  were  to  bear  a 
principal  part  in  his  system  of  education. 
His  pupils  were  to  read  the  works  of  Cato, 
Varro,  Columella,  &c.  on  agriculture.  But 
unhappily,  his  lofs  of  sight  prevented  him  from 
realizing  in  practice  what  he  had  so  judici- 
ously adopted  in  theory. 

That  Evelyn,  one  of  the  most  useful  men  of 
the  age  in  which  he  lived,  entertained  the 
same  sentiments  as  Milton,  appears  from  the 
preface  to  his  Silva.  To  him  the  nation  is 
now,  and  will  be  for  many  years  to  come, 
greatly  indebted  for  the  strength  of  her  navy. 

To  form  a  glorious  triumvirate,  we  can  in- 
vite the  very  modest  and  sensible  Mr.  Cowley, 
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ia  support  of  the  same  plan*  He  recommended 
a  college  to  be  erected  in  each  University, 
and  the  appointment  of  profefsors  for  the  in- 
structing of  young  persons  in  the  principles 
and  practice  of  this  useful  employment. 

But,  as  it  is  always  the  fate  of  the  most  use- 
ful deisigns  to  meet  with  difficulties  at  the  be- 
ginning, agriculture  itself  began,  soon  after, 
to  fall  from  its  flourishing  state  into  national 
disregard.  This,  however,  is  easily  accounted 
for. 

I  have  laid  it  down  as  a  general  rule,  that 
civilization  encourages  husbandry :  yet  it  is 
po&ible  that  rural  economics  may  be  impeded 
by  this  very  civilization,  unlefs  it  be  well  re- 
gulated.    A  nation  may  be  civilized  to  so 
high  a  degree  of  refinement,  as  that  the  politer 
part  of  its  inhabitants  will  afsociate  in  cities 
and  towns,  and  attend  to  nothing  but  pleasure 
and  the  fine  arts.     The  consequence  is,  that 
agriculture  will  be  nearly  in  the  same  predi-  ' 
cament  as  it  was  before  the  commencement  of 
civilization. 

In  such  a  state  of  false  refinement,  the  cul- 
tivation of  land  will  be  considered  as  beneath 
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the  notice  of  the  rich  and  the  learned^  and  be 
left  to  the  ruder  part  of  the  people. 

Such  was  the  state  of  this  nation  in  the 
rei^  of  that  gay  Prince,  Charles  II.;  and  could 
any  thing  else  be  expected  but  that  agricul- 
ture must  severely  suffer,  in  an  age  so  deepljr 
immersed  in  luxury,  pride,  and  difsipation? 
especially  if  it  be  considered  that  the  persons 
who  paid  the  closest  attention  to  it,  bad 
"  crept  into  the  confiscated  estates  of  the  no- 
"  bility,  gentry,  and  clergy,"  and  were  many 
of  them  originally  in  very  inferior  stations. 

At  that  period,  the  maxims  of  the  celebrated 
Bacon,  the  example  of  Milton,  the  efforts  of 
the  Royal  Society,  the  proposal  of  Cowley,  the 
complaint  of  Evelyn,  and  his  just  observations 
on  the  necefsity  of  an  enlarged  education,  in 
order  to  improve  the  lands  of  England,  were 
exhibited  in  vain. 

It  was  to  little  purpose  that  the  ministry, 
after  the  Restoration,  permitted  the  exporta- 
tion of  wheat ;  it  increased  tillage,  but  did 
not  improve  the  mode  of  culture,  or  reconcile 
the  nobility  and  gentry  "  to  what  had  been 
<*  the  object  and  care  of  mean  and  despised 
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Thus  Agriculture  fell  into  disrepute,  and 
was  driven  back  again  ta  the  mountains  and 
vales,  where  Fitzherbert  firft  found  her;  with 
this  difference  only  in  her  circumstances,  that 
she  might  be  more  easily  recalled  by  the 
writings  which  were  extant,  whenever  the  na- 
tion should  be  restored  to  its  characteristical 
sedatenefs. 

Whenever  any  scheme  of  real  utility  and 
national  importance  is  formed  by  men  of  ge- 
nius and  true  patriotism,  the  worst  kind  of 
impediment  it  can  meet  with  is,  that  of  na- 
tional supinenefs  and  inattention.  If  it  be 
not  actually  opposed,  it  is  not  promoted;  and 
if  people  do  riot  reflect  on  it,  they  cannot  see 
its  importance. 

Nothing,  however,  can  totally  check  the 
vigour  of  great  minds.  Evelyn,  in  the  midst 
of  this  general  indifference,  published,  in  the 
year  1675,  his  Terra,  or  a  Philosophical  Dis- 
course on  Earth ;  which,  with  the  afsistance  of 
former  publications,  began  to  open  the  eyes  of 
his  countrymen  to  their  true  interests,  to  the 
dignity  of  his  subject,  and  the  necefsity  of  more 
than  a  superficial  knowledge,  in  order  to  make 
improvements  in  it. 
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The  next  writer  we  shall  mention  is,  Lord 
Molesworth,  who,  in  his  Considerations  for  the 
promoting  of  Agriculture^  and  employing  the 
pooTy  makes  the  following  judicious  remarks, 
quite  in  point  to  the  purport  of  this  efsay. 
As  to  Agriculture,  I  would  humbly  propose 
that  a  school  for  husbandry  should  be  esta- 
blished in  every  x:ounty,  wherein  a  master 
well  skilled  in  Agriculture  should  teach  at  a  1 
fixed  yearly  salary:  and  that  Tufser^s  old 
book  of  husbandry  should  be  taught  the 
boys  to  read,  to  copy,  and  get  by  heart ;  for 
**  which  purpose  it  might  be  reprinted." 

Complaints  of  the  impracticability  of  il- 
literate peasants  making  any  considerable 
improvements  in  rural  economics,  and  the 
necefsity  of  afsisting  them,  began  now  to  be 
as  general  as  just ;  being  founded  on  facts 
and  sad  experience,  which  were  pregnant 
with  many  pernicious  consequences.  It  was 
clearly  seen,  that  they  could  not  deviate  from 
the  beaten  track ;  that  they  were  not  capable 
of  reflecting  on  the  nourishment  of  plants,  in 
order  to  increase  vegetable  food,  by  judicious 
and  frequent  ploughings,  and  suitable  ma- 
nures ;  of  introducing  new  clafses  of  vege- 
tables, however  advantageous  s  or  of  making 
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any  experiments  on  scientific  principles ;  es- 
pecially as  they  knew,  that  if  these  failed^ 
they  should  risk  the  failure  of  their  rent. 
On  all  accounts,  therefore,  they  must  continue 
in  the  course  marked  out  by  their  ancestors^ 
however  defective  and  injudicious. 

These  imperfections  having  been  long  ob- 
served and  lamented,  several  gentlemen  of 
public  spirit  (the  leader  of  whom  was  the 
famous  Tull)  took  their  estates  into  their  own 
hands,  and  cultivated  them  with — '  spirit, 
taste,  and  sense/ — by  regulating  the  course 
of  crops  according  to  the  nature  of  the  soil-^ 
by  banishing  wasteful  fallows — by  destroying- 
weeds — by  stirring  and  pulverizing  the  earth 
while  a  crop  was  growing,  and  thereby  pre- 
paring it  for  the  immediate  reception  of  a 
succeeding  one-^by  introducing  new  plants 
for  the  better  support  of  man  and  beast,  in 
winter  as  well  as  summer,  &c.      But,  unhap- 
pily, these  capital  improvements  remained  for. 
a  long  lime  within  the  circle  of  those  farms, 
where  they  originated,  or  those  counties  where 
such  public-spirited  gentlemen  had  set  the 
example  by  their  own  practice.    These  modes. 
of  cultivation  were  novel  j   on  this  account 
they  were  slighted,  if  not  derided,  by  the  ge-^ 
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that  it  hath  a  close  connexion  with  other 
branches  of  science — that  learning  and  ex- 
periments must  go  hand  in  hand — that  the 
proposals  of  those  sensible  and  learned  men 
above  quoted,  for  establishing  schools  of 
agriculture,  were  founded  on  enlarged  views, 
substantial  grounds,  and  the  greatest  pro- 
priety— and  that  the  little  attention  which  has 
been  paid  thereto  can  be  attributed  to  nothing 
else  but  certain  temporary  circumstances, 
which  retard  improrements  of  one  kind  or 
other  in  every  age. 

Agricultural  Societies  were  not  established 
when  those  gentlemen  wrote:  and  it  can 
hardly  be  supposed  that,  whatever  propriety 
or  utility  there  might  have  been  in  their  plan, 
they  alone  could  suddenly  turn  the  regard  of 
the  nation  to  a  fubject  of  which  it  had  then 
fcarce  any  idea.— The  case  is  now  otherwise. 
Under  the  fostering  influence  of  the  Board  of 
Agriculture,  agriculture  hath  arisen,  like  a  star 
of  the  first  magnitude,  in  our  hemifphere  ;  and 
many  of  the  wisest  men  of  our  nation,  of  all 
ranks^  are  continually  turning  their  eyes 
towards  it. 

Let  this   spirit  continue   to  prevail;  let 
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agriculture  be  studied  by  gentlemen  of  land- 
ed property,  on  philosophic  principles;  let  it 
be  taught  to  tljeir  tenants ;  and  the  happy 
consequence  will  soon  be  ^pp^cnt  through 


this  island. 
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ESSAY  IL     . 

On  the  Surface  of  the  Earth. 

VV  HEN  we  take  a  slight  survey  of  the  surface 
of  our  globe,  a  thousand  objects  offer  them- 
selves, vyhich,  though  long  known,  ycX  still 
demand  our  curiosity.  The  most  obvious 
beauty  that  every  where  strikes  the  eye  is  the 
verdant  covering  of  the  earth,  which  is  formed 
by  an  happy  mixture  of  herbs  and  trees  of 
various  magnitudes  and  wses.  It  has  been 
often  remarked  that  no  colour  refreshes  the 
sight  so  well  as  green ;  and  it  may  be  added, 
as  a  further  proof  of  the  afsertion,  that  the  in- 
habitants of  those  places  where  the  fields  arc 
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continuslljr  white  with  snow,  generally  be- 
oome  bliad  long  before  the  usual  course  of 

This  advantage,  which  arises  from  the  ver- 
dure of  the  fields,  is  not  a  little  improved  by 
their  agreeable  inequalities.  There  is  scarce 
two  natural  landscapes  that  offer  prospects 
entirely  resembling  each  other ;  their  risings 
and  deprefsions,  their  hills  and  valleys,  are 
never  entirely  the  same,  but  always  offer 
something  new  to  entertain  and  refresh  the 
imagination. 

But  to  increase  the  beauties  of  the  face  of 
nature,  the  landscape  is  enlivened  by  springs 
and  IdkeSf  and  intersected  by  rivulets.  These 
lend  a  brightnefs  to  the  prospect ;  give  mo- 
tion and  coolnefs  to  the  air;  and,  what  is 
much  more  important,  furnish  health  and  sub- 
sistence to  animated  nature. 

Such  are  the  most  obvious  and  tranquil  ob- 
jects that  every  where  oflfer:  but  there  are 
others  of  a  more  awful  and  magnificent  kind ; 
the  mountain  rising  above  the  clouds,  and  topt 
with  snow  ^  the  river  pouring  down  its  sides, 
increasing  as  it  runs,  and  losing  itself,  at  last,- 
Volume  V.  C 
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in  the  ocean  -,  the  ocean  spreading  its  imnaense 
sheet  of  waters  over  one  half  of  the  globe^ 
swelling  and  subsiding  at  well-known  inter- 
vals, and  forming  a  communication  between 
the  most  distant  parts  of  the  earth. 

If  we  leave  those  objects  that  seem  to  be 
natural  to  our  earth,  and  keep  the  same  con- 
stant tenor,  we  are  presented  with  the  great 
irregularities  of  nature.  The  burning  moun- 
tain ;  the  abrupt  precipice ;  the  tmfatbom- 
able  cavern ;  the  headlong  cataract  3  and  the 
rapid  whirlpool. 

If  we  carry  our  curiosity  a  little  further,  and 
descend  to  the  objects  immediately  below 
the  surface  of  the  globe,  we  shall  there  find 
wonders  still  as  amazing.  We  first  perceive 
the  earth  for  the  most  part  lying  in  regular 
beds  or  layers,  every  bed  growing  thicker  in 
proportion  as  it  lies  deeper,  and  its  contents 
more  compact  and  heavy.  We  shall  find,  al- 
most wherever  we  make  our  subterranean  in> 
quir}',  an  amaziag  number  of  shells  that  once 
belonged  to  aquatic  animals.  Here  and  there, 
at  a  distance  from  the  sea,  beds  of  oyster-shells, 
several  yards  thick,  and  many  miles  over; 
sometimes  testaceous  substances   of   various 
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kinds  on  the  tops  of  mountains,  and  often  in 
the  heart  of  the  hardest  marble.  These,  which 
are  dug  up  by  the  peasants,  in  every  country, 
are  regarded  with  little  curiosity;  for  being  so 
very  common,  they  are  considered  as  sub- 
stances entirely  terrene.  But  it  is  otherwise 
with  the  inquirer  after  nature,  who  finds  them, 
not  only  in  shape  but  in  substance,  every  way 
resembling  those  that  are  bred  in  the  sea ; 
and  he,  therefore,  is  at  a  lofs  to  account  for 
their  removal. 

Yet  not  one  part  of  nature  alone,  but  all 
her  productions  and  varieties,  become  the  ob- 
ject of  the  speculative  man's  inquiry;  he 
takes  different  views  of  nature  from  the  inat- 
tentive spectator ;  and  scarce  an  appearance, 
how  common  soever,  but' affords  matter  for  his 
contemplation :  he  inquires  how  and  why  the 
surface  of  the  earth  has  come  to  -have  those 
risings  and  deprefsions  which  most  men  call 
natural ;  he  demands  in  what  manner  the 
mountains  were  formed,  and  in  what  consist 
their  uses ;  he  asks  from  whence  springs  arise; 
and  how  rivers  flow  round  the  convexity  of 
the  globe  ;  he  enters  into  an  examination  of 
the  ebbings  and  Sowings  and  the  other  won- 
ders of  the  deep ;  he  acquaints  himself  with 
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the  irregularities  of  nature,  and  he  will  en- 
deavour to  investigate  theif  causes ;  by  which 
at  kast,  he  will  become  better  versed  in  their 
history.  The  internal  structure  of  the  globe 
becomes  an  object  of  his  curiosity  ;  and,  aU 
though  his  inquiries  can  fathom  but  a  very  lit- 
tle way,  yet,  if  pofeefsed  with  a  spirit  of  theory, 
his  imagination  will  supply  the  rest.  He  will 
endeavour  to  account  for  the  situation  of  the 
marine  fofsils  that  are  found  in  the  earth,  and 
for  the  appearance  of  the  different  beds  of 
which  it  is  composed.  These  have  been  the 
inquiries  that  l\ave  splendidly  employed  many 
of  the  philosophers  of  the  last  and  present  age  5 
and,  to  a  certain  degree,  they  must  be  ser- 
viceable. But  the  worst  of  it  is,  that,  as  spe- 
culations amuse  the  writer  more  than  facts* 
they  may  be  often  carried  to  an  extravagant 
length  y  and  that  time  may  be  spent  in  rea- 
soning upon  nature,  which  might  be  more 
usefully  employed  in  writing  her  history. 

Too  much  speculation  in  natural  history  is 
certainly  wrong ;  but  there  is  a  defect  of  an 
opposite  nature  that  does  much  more  preju- 
dice ;  namely,  that  of  silencing  all  inquiry, 
by  alleging  the  benefits  we  receive  from  a 
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thing,  instead  of  investigating  the  cause  of  its 
production.  If  I  inquire  how  a  mountain 
tame  to  be  made,  such  a  reasoner,  enumerate 
ing  its  benefits,  atiswers,  because  Ood  knew 
it  would  be  useful.  If  I  demand  the  cause 
of  an  earthquake,  he  finds  some  good  produced 
by  it,  and  alleges  that  as  the  cause  of  its  ex- 
plosion. Thus  such  an  inquirer  has  constantly 
some  ready  reason  for  every  appearance  in  na- 
ture, which  serves  to  give  splendour  to  his  de- 
clamation: every  thing  about  him  is,  on 
some  account  or  other,  declared  to  be  good ; 
and  he  thinks  it  presumption  to  scrutinize 
into  its  defects,  or  to  endeavour  to  imagine 
how  it  might  be  better.  Such  persons,  and 
there  art  many  such,  add  very  little  to  the 
advancenaent  of  knowledge ;  and  it  is  finely 
remarked  by  Bacon,  ^  that  the  investigation  of 
final  causes  is  a  barren  study;  and,  like  a 
virgin  dedicated  to  the  Deity,  brings  forth 
nothing.'*  In  fact,  those  men  who  want  to 
compel  every  appearance  and  every  irregularity 
in  nature  into  our  service,  and  expatiate  on 
their  benefits,  combat  that  very  morality  whieh 
they  would  seem  to  promote.  God  has  per- 
mitted thousands  of  natural  evils  to  exist  in 
the  world,  because  it  is  by  their  intervention 
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that  man  is  capable  of  moral  evil;  and  he 
has  permitted  that  we  should  be  subject  to 
moral  evil,  that  we  might  do  something  to 
deserve  eternal  happinefs  by  showing  that  we 
had  rectitude  to  avoid  if. 


ESSAY  III. 

On  the  Jgriculiure  of  the  Netherlands. 

Jl  he  characteristic  features  of  the  Belgic 
peasants  are,  industry^  great  economy ^  and  a 
strong  attachment  to  the  methods  and  custom^ 
of  their  prcdecefsors. 

They  are  not,  perhaps,  so  laborious  as  the 
peasants  of  some  other  countries,  willi  regard 
to  the  quantity  of  labour  ihcy  despatch ;  but 
they  are  inferior  to  few  in  their  constancy  at 
it,  and  in  the  unwearied  patience  wherewith 
they  endeavour  to  overcome  the  difficulties 
that  arise  in  their  way.  No  part  of  their  time 
is  spent  in  idlenefs ;    nor  do  they  let  escape 
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any  opportunity  of  gain  which  they  can  lay 
hold  of.  No  object  of  this  kind,  be  it  ever  so 
trifling,  is  to  them  indifferent ;. and  though 
they  be  apparently  dull  and  heavy  in  their  be- 
haviour, yet  none  are  more  clear-sighted 
wherever  their  interest  is  concerned,  or  sharper 
in  laying  hold  of  what  is  to  their  advantage. 
They  show  themselves,  however,  rather  flow, 
in  conceiving  what  makes  against  them. 

They  live  with  great  economy,  both  as  to 
diet,  clothes,  and  lodging.  They  are  utter 
strangers  to  the  ease  and  elegance  of  English 
farmers.  Their  food  is  chiefly  milk,  soup,  and 
vegetables ;  a  piece  of  bacon,  with  their  greens 
or  roots,  is  their  principal  animal  food  for  the 
greatest  part  of  the  year.     At  their  feasts  and 

kermefses,  a  ham  and  a  kind  of  pancakes  called 

» 

woffels,  are  their  chief  delicacies.  Iheir 
drink  is  small  beer,  and  a  glafs  of  cheap  gin 
in  the  morning :  wine  is  a  great  rarity  with 
them. 

As  to  their  clothing,  it  is  certainly  warm 
and  comfortable,  though  coarse  and  rustic  in 
its  form.  On  Sundays  and  holidays,  when 
they  put  on  their  best  attire,  if  it  may  be 
jvdged  of  by  its  fashion  and  shape,  it  may  be 
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fuppofed  to  hare  been  worn  by  Aeir  grand- 
fatbers^  so  diflfeient  it  is  from  that  of  the  towns 
in  their  neighbourhood. 

0 

Their  dwellings  have  a  particular  form 
throughout  a  great  part  of  the  country  The 
dwelling  house  makes  one  side  of  the  farm- 
yard ;  it  is  of  three  heights,  one  lower  than 
the  other,  but  joining  together:  two  other 
sides  are  occupied  by  stables,  cow-houses^ 
and  bams;  die  fourth  side  is  the  entrance, 
and  railed  in.  The  whole  space  within,  ex- 
cept a  narrow  path  of  stones  along  the  sidet 
of  the  buildings,  and  of  no  easy  pafsage,  is 
the  receptacle  of  dung  and  all  sorts  of  manure, 
whereby  the  whole  building  is  rendered  dirty 
and  offensive  to  the  smell ;  but  custom  makes 
them  insensible  of  it.  The  com  and  hay- 
stacks are  without,  behind  the  barns. 

Few  people  are  more  attached  to  their 
rusloms  and  practices  than  the  Belgic  peasants. 
'Hicy  seldom  change  their  methods  of  Agri- 
culture, being  persuaded  that  their  forefathers 
were  ai  wise  and  knowing  as  themselves,  and 
that  what  they  did,  is  the  best  themselves  can 
do.  Whatever  may  be  judged  of  their  manner 
of  living,  and  of  the  form  of  their  dwellifigis 
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(in  which,  however,  they  are  as  contented 
aod  happy  as  the  most  elegant  English  farmer,) 
it  will  easily  be  acknowledged  by  those  tho-* 
roughly  acquainted  with  the  Flemish  Agri** 
ciilture,  that  their  practices  are  far  from  being 
either  bad  or  irrational:  on  the  contrary,  k 
seems  that  long  experience  has  so  well  sue* 
ceeded  in  adapting  these  to  the  nature  of  the 
soil^  that  it  would  b^  hard  to  do  any  thing 
better.  During  the  many  yean  I  was  at  the 
h^  of  an  establishment  which  had  many 
farms  in  property,  and  desirous  to  have  theoi 
cultivated  to  the  best  advantage,  I  tried  what 
experiments  I  could  for  this  purpose.  The 
intelligent  fJEumers  whom  I  often  consulted  on 
these  heads,  gave  me  satisfactory  reasons,  why 

the  methods  they  followed,  wer^  preferable  to 
what  I  proposed  doing ;  and  also  why  this 
would  not  succeed^  as  it  proved  in  effect. 
The  general  result  which  I  have  been  able  to 
form,  from  what  X  know  of  the  Flemi^  Agri* 
culture,  is,  that  they  draw  from  their  farms 
the  best  crops,  and  the  most  food  for  great 
and  small  cattle,  fowl,  &c.  which  the  soil  is 
capable  of  producing.  The  quantity  thereof 
is  certainly  great,  when  compared  to  any  ex- 
tent of  land  in  Germany,  France,  Spain, 
]&pglandj  pr  aqy  other  country  I  am  acquainted 
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with.  The  comparison,  if  made  with  due 
knowledge  and  impartiality,  will  certainly 
turn  in  favour  of  Flemish  Agriculture,  what- 
ever may  be  said  in  preference  of  the  neatnefs 
and  elegance  of  the  methods  used  elsewhere, 
and  of  the  usefulnefs  of  the  new-invented 
machines  employed  therein. 

What  I  have  already  said,  is  as  much  as 
this  Efsay  will  admit  of,  on  the  general 
nature  of  Belgic  Agriculture.  I  shall  now 
add  a  few  words  on  the  principles  which  the 
lej^islature  follows  with  respect  to  it. 

.  These  are  chiefly  confined  to  the  following 
heads :  1st,  Permifsion  for  exportation  of  corn 
in  times  of  abundance,  and  restrictipns  in 
times  of  scarcity.  2dly,  Ordinances  for 
bringing  com  to  be  sold  at  the  markets,  and 
for  preventing  it  to  be  bought  on  the  field, 
©r  at  the  farmer's.  3dly,  Ordinances,  in  some 
provinces,  for  restraining  the  extent  of  farms, 
and  prescribing;  a  division  of  those  of  too 
great  extent ;  also  forbidding  the  destruction 
of  farm  houses,  without  rebuilding  them. 

With  regard  to  the  exportation  of  corn, 
the  ordinances  of  government  on  that  hcac} 
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are*  always  temporary,  and  grounded  on  th^ 
reports  made  by  the  magistrates  of  the  diC; 
ferent  districts,  concerning  the  abundance  or 
scarcity  of  com,  and  specifying  the  quantity 
thereof:  the  great  object  being  always  tp 
reserve  in  the  country  a  quantity  sufficient  for 
home  consumption,  till  the  following  crop  be 
reaped  and  fit  for  use.  When  ej^portation  is 
permitted,  the  quantity  of  it  is  usually  limited, 
and  the  ports  and  pafsages  specified  by  which 
it  is  permitted  to  go  out ;  from  whence  regular 
reports  are  made,  and  when  the  quantity  per- 
mitted is  paised,  these  are  shut.  I  know  of 
no  laws  to  prohibit  the  importation  of  corn  at 
any  time ;  but  in  times  of  scarcity  (which 
seldom  hapj>en)  it  would  come  in  duty  free, 
or  even  with  premiums.  As  corn  is  but  a 
partial  culture  in  the  Low  Countries,  the  sur- 
plus that  is  produced,  above  what  is  necefsary 
for  home  consumption,  is  not  so  great  as  what 
might  be  supposed  from  so  rich  a  soil.  In 
common  years  this  surplus  is  not  more  than 
pne-tenth  or  one-eighth  of  the  whole  produce  ; 
but  in  abundant  years  it  may  go  to  one 
quarter,  or  even  one  half  of  the  whole. 

The  ordinances  for  bringing  corn  to  be  sold 
fX  market^  are  generally  eluded  :  the  corn  is 
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bought  at  the  farmer's,  he  brings  it  to  market, 
exposes  it,  and  his  first  answer  is,  that  it  is 
sold.  This  is  often  the  cause  of  murmurs 
among  the  people  ;  but  I  know  of  no  remedy 
found  for  it,  except  the  prohibition  of  all  ex- 
portation, which  takes  place  as  soon  as  a  real 
scarcity  is  felt ;  and  this  in  its  turn  excites 
the  murmurs  of  the  farmers,  who  have  seldom 
any  other  view  than  their  private  interest,  and 
who  always  having  com  enough  for  their  own 
use,  never  see  a  scarcity  in  the  country. 

Laws  for  restraining  the  too  great  extent  of 
forms,  or  a  monopoly  of  land,  are  not  general 
in  the  Low  Countries :  the  province  of 
Hainault  has  solicited  and  adopted  them  with 
great  succefs,  as  may  be  seen  from  the  remarks 
given  to  me  by  the  late  Duke  of  Aremberg, 
I  laving  treated  this  subject  at  length,  by  the 
exprefs  desire  of  that  judicious  and  well  in- 
forme<l  prince,  in  a  paper  printed  in  Vol.  IV, 
of  the  Memoirs  of  the  Imperial  Academy  of 
Bnifsels,  I  shall  only  add  here,  that  the  farms 
in  Flanders  and  the  other  rich  parts  of  the 
Low  Countries,  being  seldom  extensive,  nay, 
for  the  most  part  small,  no  ground  remains  un- 
cultivated J  every  part  is  put  to  the  greatest 
profit :    the  farmers  being  at  ease,  but  not 
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ricby  cannot  keep  back  their  crops;  hence  the 
markets  are  stocked  constantly^  not  only  with 
grain,  but  likewise  with  vegetables,  milk^ 
butter,  eggs,  fowls,  hogs,  &c.  all  which  enter- 
much  more  into  consideration  with  them,  thaa 
tbey  can  do  in  extensive  ^rms.  As  this  divi- 
sion of  land  into  small  farms,  is  a  great  means 
of  increasing  population,  by  encouraging 
marriage  and  industry,  government  constantly 
^vours  it ;  and  exprelsly  prohibits  the  letting 
farm  houses  &11  to  ruin,  without  rebuilding 
them,  a  thing  many  proprietors  seek,  for  the 
sake  of  sparing  the  expense  of  rebuilding  aiid 
repaics. 

As  to  the  methods  of  agriculture  or  the 
nature  of  crops,  the  government  of  the  Low 
Countries  takes  no  cognizance  of  them,  but 
leaves  every  one  to  do  what  he  thinks  best ; 
and  certainly  private  interest  and  the  love  of 
gain  are  the  best  stimulants  on  this  head,  and 
sc;ldom  fail  to  excite  each  one  to  cultivate  his 
ground  in  the  manner,  and  with  the  produc- 
tions, which  he  finds  most  profitable.  Expe- 
rience thereon  is  his  only  rule  and  guide. 

The  most  universal  land-measure  in  the 
Low  Countries,  is  the  bunder  or  bonier.     In 
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Brabant  and  Hainault  it  contains  400  sqnaie 
perches,  or  roods  of  twenty  feet  long*  so  that 
the  square  rood  contains  4O0  square  feet,  and 
the  bunder  1 60,000.  The  rood  varies  in  Af- 
ferent parts,  as  does  also  the  foot,  whidi  ia 
general  is  lefs  than  the  English  one.  On  an 
average  the  bunder  may  be  reckoned  three 
English  acres.  In  Flanders,  land  is  usualif 
measured  by  what  is  called  a  ghemet,  a  mea- 
!iure  containing  three  hundred  square  roods ; 
the  rood  being  in  some  places  twelre,  in 
others  fifteen,  FlemiA  feet  long :  but  in  some 
parts  of  this  province,  the  bunder  or  bonier  is 
in  use,  containing  4O0  square  roods,  as  in 
Krahant  and  Hainault;  but  the  rood  raries 
ill  diflVrent  cantons,  from  ten  to  twenty  feet 
in  Vni;!h,  The  bonier  contains  four  jaumals 
%^i  l;;nd. 

In  the'  r«t  of  iii:>  Eiiav,  I  shall  treat  bricflr 
of  ih<r  mcthixls  of  agricuirure  in  difiaent  parts 
of  Flanderfs  Rrabanu  and  Hainault,  disxin- 
juishing  them  acrorirn^  to  the  di&rent 
natuw  of  the  $:oil^  and  con£iurig  irrsclf  to 
such  practioK  a?  arr  grDcrailr  c<tab!isbeti  in 
cfioh.  As  the  difi5r:r-Dce  of  cliniaie  is  mseii* 
vi^>  miihiii  ibe«  hrr.itN,  I  <^1  rtnrfcr  die 
crier  wJucb  resuhs  trvia  ti^  si»l,  to  lial  of 
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locality 9  as  the  practices  of  husbandry^  in  an 
extent  of  flat  conntry  not  exceeding  one  hun* 
dred  miles  any  way,  are  determined  in  a  great 
measure  by  the  soil  alone. 

Tlie  different  soils  I  shall  speak  of  are  the 
following: 

Ist,  The  sandy  heath  of  the  Campine  of 
Brabant. 

2d,  The  parts  of  Brabant  contiguous  to  the 
Campine. 

3d,  The  strong  clayey  soil  of  Wallon- 
Brabant,  and  the  northern  parts  of  Hainault. 

4th,  The  soil  of  the  middle  region  of  Bra- 
bant, being  a  mixture  of  sand  and  loam. 

5th,  The  light  sandy  soil  about  Bruges, 

6th,  the  rich  loam  of  the  districts  of  Ghent, 
G>urtray,  and  Maritime  Flanders. 

7th,  The  artificial  soil  of  the  Pays  de  Waes. 

The  Campine  of  Brabant. 

It  is  well  known  that  the  Campine  of  Bra- 
bant, which  is  the  northern  part  of  that 
province,  consisted  originally  of  sand  covered 
with  heath,  interspersed  with  lakes  and  exten- 
sive marshes,  and  here  and  there  with  woods 
of  fir.     Tradition  supposes  it  to  have  been 
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once  a  part  of  the  sea.  To  this  day  wbem 
cultivation  has  not  extended,  the  soil  of  ttself 
piodoces  nothing  but  heath  and  fir.  The  sand 
IS  of  the  most  barren  and  harsh  kind,  nor  can 
it  be  rendered  fertile,  but  by  continued  ma- 
nuring. As  the  property  of  this  ground  may 
be  acquired  for  a  trifle,  many  have  been  the 
attempts  of  private  persons  to  bring  tracts  of 
it  into  cultivation;  every  means  have  beea 
tried  for  that  purpose,  and  government  has 
given  every  pofsible  encouragement  to  it. 
But  I  have  not  heard  of  any  one,  however 
considerable  might  be  his  fortune,  that  hat 
succeeded  in  it,  and  many  have  been  ruined 
by  the  project.  What  is  cultivated  in  the 
Campine,  is  ov^ing  to  the  religious  houses 
established  in  it,  especially  to  the  two  great 
abbeys  of  Tongcrloo  and  Everbode.  Their 
uninterrupted  duration  for  five  or  six  hundred 
years  past,  and  their  indefatigable  industfy, 
have  conquered  these  barren  harsh  sands,  and 
rendered  many  parts  of  them  highly  productive. 
The  method  they  follow  is  simple  and  uni- 
form ;  they  never  undertake  to  cultivate  more 
of  this  barren  soil  at  a  time  than  they  have 
s>ufllicient  manure  for;  seldom  more  than  five 
or  six  bunders  in  a  year ;  and  when  it  is 
brought  by  labour  and  manuring  into  a  state 
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capable  of  producing  sufHcient  for  a  family  to 
hVe  oiH  it  is  let  out  to,  farmers  on  easy  terms, 
after  having  built  them  comfortable  habita- 
tions. By*  these  means,  many  extensive  tracts 
ok  the  Campine  are  well  cultivated,  and  co- 
vered with  villages,  well  built  houses,  and 
diaiches.  The  abbey  of  Tongerloo  alone 
furnishes  about  seventy  of  its  menibers  as 
curates  to  these  parishes,  all  of  whom  owe 
their  existence  to  that  original  stock.  I  may 
add  here,  and  that  from  the  undoubted  testi- 
niony  of  the  historians  of  the  Low  Countries, 
that  the  cultivation  of  the  greatest  part  of 
these  rich  provinces,  took  its  rise  from  the 
selfsame  means,  eight  hundred  or  a  thousand 
years  back,  when  they  were  in  a  manner  one 
continued  forest. 

•  A  Campioe  farm  of  twenty  bunders  is 
stocked  with  two  or  three  horses,  seven  or 
eight  COWS9  some  oxen,  and  is  cultivated  with 
coleseed,  clover,  rye,  oats,  and  little  or  no 
wheat.  It  is  hardly  necefsary  to  add,  that 
potatoes,  turnips,  and  carrots  are  cultivated 
QOt  only  in  the  Campiiie,  but  throughout  all 
the  Low  Countries.  But  the  culture  of  sper- 
gule  (alsine  spergula  major)  is  more  peculiar 
to  the  north  of  Brabant,  though  not  confined 
Volume  V.  D 
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to  that  tract  alone.  It  serves  the  cows  fof 
autumn  food,  and  the  butter  of  this  season  is^ 
called  spergule  butter,  of  which  the  Campine 
furnishes  a  great  quantity,  especially  to  Brus- 
sels, where  it  is  employed  for  the  use  of  the 
kitchen,  as  being  both  cheaper  and  more  pro- 
fitable than  any  other  for  that  purpose.  This 
plant  is  sown  where  com  has  been  reaped^ 

after  the  ground  has  been  lightly  ploughed. 
Cows  are  tethered  on  it  in  October,  and  a 

space  allowed  to  each  one  proportionable  to 
the  quantity  of  food  which  is  proper  for  hen 
This  pasture  lasts  till  the  frosts  come  on. 

As  spergule  gives  but  little  straw,  alid  con-* 
sequently  little  manure,  the  farmers  supply 
the  want  thereof  in  the  following  manner:  the 
peat  or  sods  which  are  cut  from  the  heath  are 
placed  in  the  stables  and  cow-stalls  as  litter 
for  the  cattle.  The  ground  under  them  is 
dug  to  a  certain  depth,  so  as  to  admit  a  con- 
siderable quantity  of  these  peat  sods,  and  fresh 
ones  are  added  as  the  feet  of  the  cattle -tread 
them  down  into  lefs  compafe.  These  com- 
pose so  many  beds  of  manure,  thoroughly 
impregnated  with  the  urine  and  dung  of  the 
cattle.  This  litter  is  renewed  at  proper  times, 
and  that  which  is  removed  from  the  stables 
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and  cow-stalls  is  laid  up  in  heaps,  till  it  be 
carried  into  the  fields  where  it  is  to  be  spread. 
This  mixture  produces  a  compost  of  excellent 
quality  for  fertilizing  ground  where  com  is  to 
be  sown.  By  these  means  a  far  greater  quan- 
tity of  manure  is  produced  from  the  peat,  thad 
could  be  had  by  burning  it,  as  is  done  in 
some  parts.  In  the  Cam  pine  of  Brabant,  the 
main  object  which  the  farmers  have  in  view, 
is  to  obtain  a  great  quantity  of  manure,  with^ 
out  which  all  attempts  to  cultivate  that  barreii 
soil  are  in  vain. 


Besides  butter,  the  Campine  furnishes  the 
rest  of  Brabant,  and  Brufsels  particularly,  with 
great  quantities  of  fat  fowl :  the  markets  are 
constantly  supplied  with  them,  and  they  are 
preferred  to  any  other  of  the  same  kind. 
They  are  not  lefs  sought  for  and  esteemed  in 
South  Holland* 

Many  attenlpts  have  beeti  made  to  plant 
woods  in  the  Campine  ;  but,  6r  excepted,  to 
no  purpose,  as  they  never  grow  up ;  and  fir 
iteelf  degenerates  after  it  is  thurty  or  forty  yean 
old ;  till  then  it  thrives  well. 

D2 
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The  Parts  of  Brabant  contigitous  to  the  Campine. 

There  is  no  great  farms  in  these  parts,  and 
hardJy  any  such  thing  as  tenants;  each  farmer 

is  a  proprietor;    and  as  he  cultivates  his  own 

ground,  it  is  clear  that  he  will  do  all  he  can 

to  render  it  fertile  without  impoverishing^  it : 

far  diiferent  in  this  respect  from  the  tenant, 

who  only  seeks  his  own  temporary  interest, 

hj  forcing  the  soil,  during  his  lease,  if  he  ha» 

'^flo  afsurance  of  renewing  it,  indifferent  how 

much  he  may  impoverish  the  land  for  the 

future. 

There  are  many  meadows  in  these  districts, 
which  give  regularly  two  crops  of  hay,  one  at 
Midsummer,  the  other  towards  the  end  of 
August.  It  is  not  observed  that  frequent 
mowing  impoverishes  those  meadows  whose 
toil  is  deep  and  fat.  If  others  of  inferor  soil 
appear  spent,  the  custom  is  to  sow  them  fof 
three  succeeding  years  with  oats,  and  the  last 
thereof  mixing  clover  with  the  oats  :  by  this 
means  they  becpme  excellent  meadows  anew. 

In  proportion  as  the  ground  rises  from  the 
meadows,  it  diminishes  in  goodnefs,  becoming 
at  last  a  rougb  brown  sand,  mixed  with  peb- 


hies  ;  and  under  this  is  a  stratum  of  <x>mpact 
x:ky,  flirough  whkh  l^ater  (ikr^ites  >vith  diiE- 

culty.  Such  ground  as  this  gives  small  crops 
of  rye,  but  it  is  excellent  for  black  or  Turkey 
wheat  /bled  SarrazinJ. 

The  productions  of  this  part  of  the  countiy 
«-e  wheat,  rye,  barley,  oats,  and  Turkey 
wheat ;  and  as  food  for  cattle,  spergule,  clover^ 
turnips  and  potatoes.  Hiey  cultivate  also 
rape,  coleseed,  and  fiax,  chiefly  for  their  oils ; 
and  also  tobacco.  I  sKall  add  a  few  observa- 
tions on  5ome  of  these. 

The  good  corn  land  of  this  canton  never 
lies  fallow ;  the  only  rest  that  is  given  it,  is  to 
let  it  lie  a  year  in  the  clover  that  was  sown 
on  it  with  the  corn  the  preceding  year;  and 
Aen  it  retiirns  again  to  com,  which  is  pro- 
duced in  its  former  abundance.  It  has  beeij 
observed  likewise,  that  the  best  crops  are  pro- 
duced wbfeh  the  corn  is  sown  thin. 

Tdriccy  ^heat,  made  into  paste,  and  fried 
with  fat  bacon,  is  the  ordinary  food  of  the 
peasants  of  these  parts,  and  also  of  the  Cam- 
pine.  It  serves  them  likewise  for  fatting  their 
fowl  3   of  which,  as  was  said  above  of  the 
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Campine,  they  feed  great  quantities  for  the 
markets  €f  the  rest  of  Brabant  and  of  Hol- 
land. 

* 

Great  quantities  of  spergule  are  likewise 
cultivated  in  this  district.  It  is  sown  imme- 
diately after  the  corn  is  reaped.  This  plant 
is  excellent  in  the  latter  seaspn  for  cows ;  it 
is  wholesome,  and  increases  the  quantity  and 
the  goodneis  of  their  milk,  and  the  butter 
made  from  it  is  fatter,  and  keeps  better,  than 
that  made  from  grafs  in  May  and  June. 
Spergule  serves  likewise  for  manure,  in  light 
soils,  on  account  of  its  succulent  and  fat  na- 
ture ;  being  ploughed  down  while  it  is  still 
green,  it  serves  as  a  partial  amendment  for 
sowing  wheat  on  the  ground. 

Clover  is  sown  along  with  rye,  barley,  oats, 
wheat,  and  even  with  flax.  Clover  seed 
is  a  great  branch  of  commerce  in  this  country. 
When  they  do  not  choose  to  let  the  clover 
grow  up  for  seed,  it  is  cut  at  least  three  times 
)n  a  year.  After  the  last  cut,  the  plant  is 
ploughed  under,  and  makes  a  good  manure, 
and  with  a  little  dung  added  to  it,  wheat  or 
rye  are  profitably  sown  on  the  ground. 
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Turnips  and  carrots  are  sown  indifferently 
with  any  sort  of  com;  insomuch  that  in 
autumn^  after  the  com  is  reaped,  the  fields 
appear  covered  with  them  ;  and  it  is  observed, 
that  those  which  grow  in  this  manner,  are 
better  than  those  planted  in  gardens,  and  are 
aD  excellent  and  healthy  food  for  both  men 
and  cattle. 

Potatoes  are  here  likewise  of  great  use  for 
both«  Their  culture  serves  to  amend  ground 
newly  broken  up,  by  dividing  and  lightening 
its  too  compact  parts,  and  rendering  it  thereby 
proper  for  sowing  rye  on  the  following  year. 

Coleseed  (lolza)  and  rape  require  a  strong 
soil,  and  rather  dry.  Flax  exhausts  the  ground, 
and  is  detrimental  to  the  culture  of  corn  on  it. 
Tobacco  produces  a  still  worse  effect  of  the 

same  kind. 

» 

It  has  been  found  of  great  use  in  this  part 
of  the  country,  to  divide  the  land  into  small 
fields,  inclosed  with  ditches  and  quickset 
hedges,  which  shelter  the  vegetation  from  the 
dry  winds  and  frosts  of  the  spring ;  nor  are 
they  lefs  useful  in  long  droughts,  for  the  same 
reason.     The  ditches  are  receptacles  for  the 

D4 
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water  which  runs  off  in  rainy:  seasons,  sihd 
contribute  also  to  the  growth  of  the  hedges,' 
which  are  cut  for  faggots  every  five  or  six 
years.  Oak,  beech,  bi^ch,  pophr,  hazel,  &c* 
are  planted  for  these  hedges,  the  growth  of 
which  is  k^pt  down  by  frequent  Cutting,      .i 

The  woods  of  this  canton  are  coRiposed  of 
oak,  limes,  beech,  elms,  and  poplars  of  several 
kinds,  as  is  the  case  in  the  greatest  part.pf 
Brabant.     Ash  and  holly  are  seldom  seen* 

IVallon  Brabant f  and  Northern  parts  of  HainauU* 

The  soil  i  ^11  speak  of  under  this  head, 
is  in  general  a  cold  compact  clay,  almost 
impenetrable  to  rain,  and  in  droughts  hard 
and  full  of  cracks.  In  ploughing,  the  furrows 
arc  made  from  eif^htto  twelve  feet  in  distance* 

Lime  and  marl  are  found  to  be  the  best  ma- 
nures for  this  ground,  which  is  manured  one 
year  in  three.  Long  cxp^'rience  has  shown, 
that  the  enrti'i,  after  plou  ;hii:g,  must  not  be 
too  much  broken  ;  for  if  it  be,  the  rain  forms 
it  into  an  even  compact  mafs,  which  afterwards 
dries  and  hardens,  so  as  to  become  like  one 
of  the  barn  floors  of  the  country ;  whereas, 
wlien  t)ie  earth  is  left  in  clods,  these  crumble 
away  insensibly  during  winter  and  spring,  and 
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tbeieb3r  cover  gridtalfy  Ae  toots  anii  young^ 
stalks  of  the  corn. 


QUtMr^of  Jf^heaL*^Thc  ground  whereon 
wheat  is  to  be  sown,  is  completely  dunged, 
and  ploughed  five  times ;  iim  first  time  in 
November,  the  second  in  March  or  April, 
die  diird  $t  Midsummer,  at  which  time  the 
duqg  is  spread  on  it,  the  fourth  in  Augiist^^ 
^  fifth  aad  last  in  September*  Four  raziers, 
weighing  100 lbs.  each,  are  usually  sown  on  a 
buoder,  which  gives  in  its  turn  fifty  raziers, 
wh€0  the  crop  is  good. .  When  lime  is  used 
tor  flisottre,  foqr  waggon  kmds  are  usually  laid 
on  a  bunder. 

^Jf^'^^r^k.  is  sown  on  land  that  has  been 
dunged  .and  sown;  with  wheat  the  foregoing 
year.  Two  ploughings  suffice.  Tbe  sowing 
is  begun  about  the  20th  of  September,  if  the 
weather  permits :  and  in  the  spring,  clover  is 

sown  op  it.     The  crop  .is  usually  ripe  in  July, 

« 

JUifteZ/.'-p-Wheat  and  rye  sown  together 
are  called  Mcteil.  This  mixture  is  sown, 
like  rye,  on  a  %rou^d  that  has  borne  wheat 
the  preceding  year,  and  which  has  been 
ploughed  in  the  same  manner.     The  sowing 
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thra^ed  on  a  kind  of  sail-doth  spread  on  the 
ground  for  that  purpose,  and  the  seed  carried 
in  sacks  to  the  farm.  When  the  crop  is  good, 
a  bunder  produces  about  forty  raziers  of  SOlbs* 
weight  each.  It  is  to  be  observed,  that  the 
ground  vrhereon  coleseed  is  to  be  planted, 
must  be  dunged,  and  twice  ploughed,  the 
same  year  it  is  put  in  use. 

/7ar.«— The  land  for  sowing  flax,  must  be 
carefully  cleaned  from  bad  weeds,  and  weM 
dunged.  Some  farmers,  for  the  sake  of  getting 
better  crops  of  flax,  sow  it  on  clover  ground, 
which  they  dung  towards  the  end  of  Sep- 
tember, and  plough  afterwards.  One  hundred 
and  eighty  pounds  of  seed  are  sown  on  a  buil- 
der as  soon  as  spring  comes  on.  When  the  flax 
is  about  toin'  inches  high  it  is  carefully  weeded, 
without  which  precaution  the  weeds  would 
stitle  the  plants ;  and  this  is  repeated  as  often 
as  the'  weeds  get  head  anew.  When  the  crop 
is  good,  a  Ininder  yields  about  400lbs.  weight 
of  flax.  i>te  flax  of  this  part  of  the  country, 
i:<  nu:ch  inferior  in  quality  to  that  produced 
about  Court niv  and  Mentn. 

In  these  parts  of  the  Low  Countries,  the 
funxis   arv    ui^qatly   much    greater    than    in 
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Flanders,  and  in  the  middle  region  of  Brabant^ 
where  the  land  is  richer.  In  Haiqault,  all 
farms  of  above  seventy  bunders  have  been  di* 
vided  ;  but  this  has  not  extended  to  Wallon 
Brabant,  where  there  are  still  many  great 
farms. 

A  farm  of  seventy  bunders*  is  usually  dis- 
tributed as  follows :  ten  bunders  of  meadow, 
ten  of  wheat,  twelve  of  rye,  three  of  winter-* 
barley,  one  of  spring-barley,  eight  of  oats,  four 
of  horse-beans,  peas,  and  vetches,  and  eight  of 
clover;  which  together  make  fifty^six  bun- 
ders in  cultivation,  the  other  fourteen  lying; 
fallow,  in  all  seventy  bunders.  For  cultivat- 
ing such  a  farm,  eight  horses  are  oecefeary  j 
and  it  is  stocked  with  sixteen  cqwsj,  twehrer 
oxen,  and  a^  flock  of  two  hundred  shepp  y  be- 
sides hogs  and  fowls  in  proportion. 

T/ie  Middle  Region  of  Brabant, 

The  land  is  here  a  mixture  of  sand  and 
loam,  which  make  an  excellent  light  soil, 
but  not  so  rich  as  that  of  Flanders,  though* 
preferabJe  perhaps  for  corn.  The  usual  pro- 
ductions of  this  part  of  the  country  are  whejat,^ 

*  About  210  English  acres. 
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lye,  oats,  barley,  beans,  peas,  vetches,  clovef, 
turnips,  carrots,  and  potatoes.  No  ground 
here  lies  fallow ;  the  farms  are  seldom  exten- 
sive :  forty  bunders  m^y  be  taken  for  an  aver- 
age. The  distribution  of  a  farm  of  this  size 
is  usually  into  about  six  bunders  of  meadoWj 
and  thirty-four  of  arable  land« 

These  last  are  manured  almost  yearly,  with 
from  twelve  to  sixteen  waggon  loads  of  manure 
to  each  bunder,  those  in  clover  excepted.  On 
these  it  is  usual  to  spread,  in  March,  turf-ashes 
brought  in  boats  from  Holland.  From  eighty  to 
One  hundred  tubs  of  about  sixty  pounds  weight 
each  are  employed  for  a  bunder,  one-third  of 
which  is  kept  to  be  spread  after  the  first  cut. 
Many  of  the  Flemish  farmers  make  great  use 
of  these  ashes,  which  being  highly  impreg- 
nated with  salts,  enrich  the  land  so  as  to  ren- 
der it  capable  of  producing  excellent  crops 
of  wheat,  without  any  other  manure,  except 
turning  under  the  clover  it  was  sown  with  the 
preceding  year. 

In  most  farm  yards,  a  deep  ditch  is  dug 
near  the  cow-house,  into  which  the  urine  of 
the  cattle  runs,  and  a  sufficient  quantity  is 
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gathered^  for  spreading  over  two  or  three  bun- 
ders, which  prores  an  excellent  manure. 

The  BtAlt  part  of  such  a  farm  as  I  am  speak- 
of»  is  distributed  as  follows  i  fivt  bunders  of 
wheatj  five  of  rye,  two  of  meteil,  two  of  bar- 
ley, four  of  oats,  two  of  beans,  peas,  and 
vetches,  five  of  clover,  four  of  turnips,  carrots, 
and  potatoes,  and  five  of  coleseed ;  in  alt 
thirty-four  bunders^  the  other  six  being 
meadow. 

The  following  rotation  is  used  in  the  cul- 
ture of  these  parts :  the  ground  being  well 
manured,  the  first  year  coleseed  is  planted ; 
the  second  year  it  is  sown  with  wheat ;  and  the 
third  with  rye,  without  dunging.  From  two 
to  three  raziers  of  wheat,  of  80  lbs.  each,  are 
usually  sown  on  a  bunder ;  and  when  the  crop 
is  good,  it  yields  from  thirty  to  forty  raziers 
of  the  same  weight. 

Some  farmers  spread  turf-ashes  on  the 
ground  where  they  have  sown  turnips  and 
carrots,  as  well  as  on  that  sown  with  clover,  &c. 
and  then  pa&  the  harrow  over  it. 

In  a  favourable  yfcar,  a  journal  (a  quarter  of 
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a  bunder)  of  land  well  manured^  will  produce 
from  fifty  to  sixty  sacks  of  potatoes.      - 

Those  that  feed  sheep  in  the  districts  where 
no  land  lies  fallow,  feed  them,  as  well  as  theix 
other  cattle,  with  com,  beans,  peas,  yetchesy 
turnips,  and  other  roots. 

AgriciJiure  qf  Flanders ;  and  first  in  the  environs  qf 

Bruges. 

The  quality  of  the  soil  varies  greatly  in  dif- 
ferent parts  of  the  district  of  Bruges,  although 
tbe  main  constituent  of  it  be  every  where  a 
light  sand.  In  many  parts,  continual  manuring 
and  cultivation,  have  rendered  it  extremely 
rich  ;  in  some  spots,  for  want  of  these,  it  is 
lefs  so  ^  but  a  more  extensive  population  would 
soon  bring  them  into  the  same  state  as  the 
rest. 

There  are  many  large  farms  in  this  part  of 
the  country,  belonging  in  general  to  the  rich 
abbeys  j  those  of  lay  proprietors  are  for  the 
most  part  lefs  ;  and  those  of  which  the  farmers 
themselves  arc  proprietors,  are  still  smaller. 
The  culture  in  these  cantons  is  regulated  as 
follows : 
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A  ghemat,  or  oieasuxie.  of  land,  is  manured 
jtfae  first  year  with  dung^-or^  near  Bruges^  with 
a  boat  load  of  street-dirt  from  that  city  3  it  is 
then  sown  with  flax ;  the  second  year  ;»^heat 
is  sown  on  it ;  the  third  year  rye  5  the  fourth 
year  it  is  again  slightly  manured,and  sown  with 
oats. or  Tuikey  wheat,  and  .sometimes  with 
dover,  turnips,  carrots,  parsnips,. or  potatoes. 

Clover  is  sown  along  with  oats,  and  only 
lasts  a  year:  it  is  afterwards  ploughed, manured, 
and  sawn  with  wheat  and  flax. 

firoom  is  sometimes  sown  as  an  amend- 
ment for  bad  land,  and  puUed  up  at  the  end 
of  the  second  year,  during  winter.  The 
ground  is  then  dunged,  ploughed,  and  cul- 
tivated widi  later  crops,  sown  in  the  spring. 

Turnips,  carrots,  parsnips,  and  potatoes, 
supply  in  these  parts  the  want  of  meadows, 
and  great  care  is  taken  to  preserve  them  dur- 
ing winter  for  food  for  their  cattle.  Turnips, 
carrots,  and  parsnips  are  laid  in  the  earth,  in 
round  heaps,  of  eight  or  tem  feet  in  diameter 
at  the  bottom,  and  five  or  six  feet  high ;  when 
the  first  layer  is  placed  it  is  covered  with  long 
straw ;  and  so  on. alternately  to  the  top.  These 

Volume  V.  £ 
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heaps  are  opened  in  the  winter  or  spring,  ac- 
cording as  the  farmer  has  need  of  them  for 
feeding  his  horses  and  cows ;  they  are  given 
likewise  to  early  lambs,  when  young  grafs  is 
wanting. 

Potatoes  are  kept  in  deep  holes  dug  in 
sandy  ground,  where  they  are  seldom  hurt  by 
ordinary  frosts,  and  keep  good  till  far  on  in 
the  spring. 

In  this  tract  of  country,  there  are  many 
little  woods  of  oak,  elm,  beech,  oiler,  and  here 
and  there  fir  of  the  maritime  kind.  Great  quan- 
tities of  willows  are  planted,  and  some  are  let 
grow  up  into  trees,  out  of  which  are  made 
windlafses  for  the  boats  and  barges  of  the 
country :  these  sell  dearer  than  oak. 

Lands  on  the  Rivers  Lys  and  Schddtjrom  Menin  and 
Courtray  to  Ghent  and  Dendemumde,  and  also  of 
Maritime  Flanders. 

The  soil  on  the  flat  banks  of  the  Lys  and  the 
Scheldt  is  reckoned  among  the  best  in  Flanders: 
it  is  in  general  a  rich,  sandy,  moist  loam,  be- 
come almost  black  with  a  long  and  uninter- 
rupted cultivation.  Hardly  any  great  farms 
arc  found  here ;  those  of  from  sixty  to  eighty 
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gfaemets  are  counted  the  greatest,  Iknd  they 
aie  generally  leis^  as  the  land  is  richer. 

In  ih6  largest  of  these  farms^  there  are  sel^ 
dom  more  than  three  or  four  horses^  and  ten 
or  twelve  cows.  The  famler  employs  from 
twenty  to  thirty  waggon  loads  of  dung  for 
three  ghemets  of  land,  and  only  fifteen  or  six- 
teen loads,  if  it  be  street-dirt  from  the  great 
towns,  or  turf-ashes  brought  by  water  from 
Holland. 

These  lands  produce  grain  of  every  sort  in 
great  abundance,  as  also  every  kind  of  escu- 
lent roots,  which  are  given  to  the  cattle  in 
winter,  along  with  their  hay.  The  meadows 
along  the  rivers,  and  in  other  parts  of  this  rich 
and  moist  soil,  are  superiorly  good,  and  the 
clover  is  the  most  luxuriant  I  ever  saw.  It  is 
usual  to  spread,  in  the  springs  sixty  sacks  of 
turf-ashes  on  three  ghemets  of  clover  sown  the 
preceding  year,  which  proves  an  excellent 
manure  to  it. 

A  great  branch  of  culture  in  these  parts, 
and  particularly  in  the  districts  of  Courtray 
and  Menin,  is  that  of  flax,  of  which  they  pro» 
duce  an  immense  quantity,  and  of  the  finest 
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kind.  The  expense  of  this  culture  is  greaA^ 
the  labour  bestowed  on  it  in  weeding,  is  at 
most  uninterrupted,  and  the  damage  it  does 
to  the  soil  in  exhausting  its  vegetable  juices^ 
is  beyond  measure ;  but  in  return,  a  good 
Crop  will  almost  buy  the  ground.  To  recover 
the  soil  after  9  crop  of  flax,  clover  and  sper- 
gule  are  sown  on  it,  and  turned  down  for 
manure. 

The  plough  used  for  this  fine  light  soil,  hat 
a  little  wheel  and  an  immoveable  sower :  one 
horse  serves  to  draw  it,  or  two  at  most  in  the 
strongest  of  this  ground. 

Lands  uncultivated,  and  fields  lying  fallow, 
are  here  unknown.  There  are  few  woods  in 
this  part  of  the  country;  but  all  the  fields  are 
inclosed  with  hedges,  and  thick  set  with  trees, 
insomuch  that  the  whole  face  of  the  country, 
seen  from  any  little  height,  seems  one  con- 
tinued wood. 

The  agriculture  in  Maritime  Flanders  is 
much  the  same  with  that  now  spoken  of,  as 
the  soils  of  each  bear  a  great  resembbnce ; 
only  that  near  the  sea  is  more  moist,  the  mea- 
dows are  more  extensive,  and  little  or  no  flax 
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m  spergule  are  there  cultivated.  If  there  be 
any  material  difference  between  these  soils, 
it  consists  in  the  greater  quantity  of  marine 
substanc^esy  which  enter  into  the  composition 
of  the  soil  of  Maritime  Flanders,  than  of  that 
in  the  inner  part  of  the  country,  and  these  add 
to  it  an  additional  degree  of  fertility. 

The  castlery  of  Furns,  and  the  environs  of 
Dixmude,  abound  more  in  excellent  meadows 
than  any  other  part  of  the  Low  Countries : 
the  number  of  homed  cattle  fed  there  is  im^ 
mense,  as  is  also  the  quantity  of  butter  pro* 
duced  and  sold,  chiefly  at  Dixmude  market ; 
and  it  is  of  the  best  quality  both  for  richnefs 
and  keeping. 

The  Pays  de  Waes. 
The  land  of  Waes  is  the  district  lying  on 
the  north  side  of  the  Scheldt,  between  Ghent 
and  Antwerp ;  it  is  a  perfect  flat,  and  is 
reckoned  the  richest  part  of  Flanders.  The 
original  soil  was  pure  sand,  and  its  present  state 
of  fertility,  is  owing  to  the  great  number  of 
its  industrious  inhabitants,  who  cultivate  a 
few  acres  round  their  dw^ellings,  of  which,  for 
the  most  part,  they  are  proprietors.  The  na- 
tural meadows  are  rich,  and  the  great  number 

E3 
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of  COWS  which  the  inhabitants  keep,  furnish 
manure  in  great  abundance ;  but  they  are  not 
content  with  this  alone ;  great  quantities  of 
turf-ashes  are  brought  thither  from  Holland, 
as  also  a  great  part  of  the  street-dirt  and  dung 
from  Brufsels,  Antwerp,  and  Ghent,  besides 
what  is  had  from  the  many  rich  and  populous 
towns  ^nd  villages,  with  which  this  district  is 
covered. 

The  farms  being  so  very  small,  few  horses 
are  kept  in  the  land  of  Waes;  the  ground  is 
chiefly  worked  with  the  spade  and  hoe,  which 
the  extreme  lightnefs  of  the  soil  renders  easy, 
if  a  plough  be  used,  it  is  of  the  most  simple 
kind,  without  wheels,  and  drawn  by  one  horse. 
All  these  contribute  together  to  give  a  rich* 
nefs  and  fertility  to  the  soil  of  this  tract,  which 

•  •  •       .  .  ■ 

surpafses  almost  what  can  be  imagined.     No 
spot  lies  uncultivated. 

The  common  method  of  culture  is  as  fol- 
lows: a  bunder  of  land  is  manured,  once 
in  seven  years,  with  from  forty  to  fifty  cart 
loads  of  dung,  and  town  dirt.  The  first  year 
it  is  sown  with  hemps  t^^  second  with  flax ; 
the  third  with  wheat :  the  fourth  and  fifth  with 
rye;  the  sixth  with  oats;  and  the  seventh 
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with  clover,  Turkey  wheat,  turnips,  or  carroty 
Fallow  ground  is  unknown  here* 

Spergule  is  sometimes  sown  about  mid 
August,  on  land  that  has  borne  wheat ;  and 
in  October,  the  cows  are  put  into  it.  The 
spergule  which  they  cultivate  for  seed  is  sowti 
in  March,  and  reaped  in  June. 

It  is  to  be  observed,  that  the  riches  of  tht 
land  of  Waes  consist  chiefly  in  the  culture  of 
flax  and  hemp;  the  other  crops  being  in  ge- 
neral for  their  own  use,  and  for  home  con- 
sumption, which  indeed  is  very  considerable, 
on  account  of  the  great  population  of  this 
district.  The  produce  of  their  flax  and  hemp 
is  so  considerable,  that  in  a  good  year  they  are 
reckoned  to  amount  almost  to  the  value  of  the 
ground. 

The  agriculture  of  the  land  of  Waes,  pafses, 
indisputably,  for  the  most  complete  an4  per? 
feet  in  all  (he  Netherlands. 


^* 
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ESSAY  IV. 

On  Sags  and  their  Management. 

Of  all  the  animals  that  are  to  be  met  with  ii^ 
Huibandry,  hogs  are  the  most  universaL 
Other  animals  are  applicable  to  certain  dis- 
tricts, or  particular  farms ;  but  there  is  no. 
farmer  so  great  that  does  not  find  hogs  of 
much  consequence  to  his  profit,  nor  any  sd. 
small  as  to  be  beyond  his  reach.  Eten  to  the 
industrious  labourer  they  are  an  object  of  con* 
siderable  advantage.  There  is  not  an  article 
in  husbandry  that  more  deserves  the  attention 
of  a  young  farmer,  than  getting  as  soon  as 
pofsible  into  a  right  system  of  managing  his 
hogs.  I  shall  consider  them  under  the  heads  of 
ist, Breed.  2d,  Weaning.  3d,  Food.  4th,  Fat- 
tening. 5th,  Hog-sties  and  yard.  6th,  Profit. 
7th,  Distempers. 

Breed. — It  would  be  endlcfs  to  parti- 
cularize all  the  breeds  of  swine  there  are  in 
England ;   those  only  which  deserve  our  at- 


tniHon  are»  )  St,  The  BerJtshire.  2dttShiopshiR} 

Sd,  Nordiampton.     4tbt  Chinese  *. 

BsRKSHiRB.-^-Tbis  hog  IS  spotted  red  andi* 
brown,  comes  to  a  great  size,  has  small  earsj^ 
short  legs,  and  very  broad  sides.  They  are 
very  highly  esteemed  j  but  come  to  so  large  a 
wscy  that  no  person  should  keep  them  who  is 
Aot  perfectly  weU  prorided  with  fodd;  without 
Ihk  they  will'divindle  away,  fall  iato  diseases,^ 
»d  yidd  much  lefs  pro6l  thao^  a  k£i  breed. 

SpRaHJ»ia£-?-Come  to  9  vei>y  lafge  size^ 
they  ace  bolh  white  and  ci^lonredy  but 
usually  the  former ;  fhott  legs,  aod  slouching 
^13  which  hang  upon  their  cheeks.  They 
are  a  very  good  breed,  and  much  esteemed 
ft  Bartiet  market.    They  nearly  resemble  the 

Northampton — Which  are  white,  with 
very  short  legs;  come  to  an  immense  size,  espe- 
cially the  Naseby  hogs.  They  are  most  dis- 
tmguished  by  the  immensity  of  their  cars, 
which  are  much  larger  than  the  Shropshire, 


*  Linnasus's  species  are,  1 .  Scrofa.  2.  Porcus.  3# 
Tajafsu.  4.  Bab^rufja.  5.  iEthiopicus.  Amet/uiatcs 
Acadcmica^  Tom.  v.  46  k 


66  oEO&GiCAL  essays; 

and  sweep  along  on  the  ground  before  their 
noses^  almost  blinding  them ;  this  makes  them 
a  remarkably  gentle  breed.  I  had  a  boar» 
i^hich^  when  old>  was  as  gentle  as  when 
youn§. 

Chinese. — I  am  strongly  inclined  to  believe 
this  the  roostprofitable^  breed  of  hogs  we  have 
in  England ;  they  are  very  hardy,  and  will 
live  on  lefs  food,  by  hr,  than  any  of  the  pre- 
ceding 5  they  are  rarely  seen  lean,  or  in  poor 
order.  There  are  two  sorts  of  them  ^  one 
which  can  never  be  brought  to  any  size,  and 
another  which  rises  to  a  large  weight.  They 
are  also  white  and  black  f :  the  largest  I  have 
seen  were  the  former.  In  the  experiments  I 
have  made  on  hogs,  I  have  found  swine  of 
this  breed  fatten  well  on  food  that  would  only 
keep  other  hogs. 


*  They  are  also  found  superior  to  the  common  sorts  ia 
France.-»Les  cochons  de  la  Chine  pr6f6rables  ans  n6tres 
r^ufsifsent  parfaitement.  Efiais  sur  divers  Sujets  iMttr* 
rfiom^  p.  244. 

t  All  the  hogs  in  Italy  are  black,  except  at  Bo« 
logna,  and  there  red.  Burnetts  Travcis^  Harris^  Vol.  ii, 
p.  609. 
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System. — ^In  afsigning  the  stock  of  hoga 
br  a  farm^  a  farmer  should  consider  what  is 
iDost  likely  to  pay  him  well.  He  may  keep 
lows^  and  sell  their  pigs  for  roasters :  this  will 
answer  only  in  the  neighbourhood  of  great 
markets.  He  may  breed  young  hogs,  and 
sell  them  for  others  to  fat ;  or  he  may  both 
breed  and  fat.  He  may  not  breed  at  all/ but 
buy  three  or  four  months  shoots  at  Michaelmas, 
keep  them  a  twelvemonth,  and  then  sell  them 
kan;  or  keep  and  fat  them.  Thus  a  farmer 
has  a  great  choice  of  management ;  nor  is  it 
easy  to  say  which  will  pay  him  best.  Breeding 
will  answer  if  he  has  excellent  conveniences, 
and  the  greatest  command  of  food,  a  dairy,  &c. 
But  if  he  Is  ever  likely  to  be  in  doubt  in  this 
respect,  I  should  prefer  buying  in  shoots  at 
Michaelmas,  keeping  them  a  year,  and  then 
selling,  or  not,  according  to  markets  :  if  hogs 
ready  to  fat  sell  high,  and  at  the  same  time  fat 
pork  does  not  find  a  market  proportionable, 
then  to  sell  lean ;  but  if  lean  hogs  are  dull 
in  the  market,  and  fat  pork  a  good  article, 
then  to  fat  them.  It  is  a  very  easy  matter,  in 
any  situation,  for  a  young  farmer  to  discover 
this  point,  and  understand  it  well ;  and  he 
jfhould  conduct  himself  accordingly. 
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And  here  it  is  necefsary  to  remark^  that  I 
totally  reject  the  common  idea  of  keeping 
only  one  sow,  or  two  or  three  pigs,  under  the 
notion  that  if  more  are  kept  the  profit  is 
nothing.  A  sow,  living  upon  mere  offal, 
yields,  perhaps,  a  thousand  per  cent,  profit  -, 
l^ut  nothing  is  more  absurd  than  therefore  to 
G(»]clude  that  ten  sows  will  not  answer :  they 
certainly  will  not  pay  in  the  same  proportion, 
but  no  animal  will  make  a  better  return  for 
crops  raised  for  them,  I  suppose  my  farmer 
to  apply  pSLXts  of  his  land  as  exprefsly  to.  the 
saaintenance  of  hogs,  as  of  cows  or  sheep,  and 
be  need  not  apprehend  its  not  answering. 

Sows.— The  Sows  should  always  be  kept 
confined  in  their  yard,  except  when  they  are  in 
the  clover  field ;  they  should  not  go  to  the 
boar  till  they  are  nine  months  old,  and  if  they 
are  a  year  it  will  be  the  better.  When  great 
with  pig  they  must  be  in  a  yard  by  themselves 
in  winter,  not  to  be  disturbed  by  the  boars 
and  shoots  ;  and  for  about  a  fortnight  before 
they  pig  they  should  be  confined  to  the  sty, 
but  each  to  have  a  small  area  to  it.  While 
piggi"g>  it  is  e&ential  that  nobody  goes  near 
them ;  not  even  to  look  at  them ;  for  some 
will  eat  their  pigs  in  that  case,  that  would 
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tie?er  touch  them  if  they  were  not  disturbed. 
Tbey  should  be  fed  moderately  before  pigging, 
but  afterwards  they  must  have  as  much  as 
they  will  eat  of  dairy  wash  j  and  baits  of  tur- 
Aips,  carrots,  cabbages,  or  potatoes,  for  want 
of  wash  3  with  boiled  potatoes  or  carrots,  and 
a  little  meal,  once  a  day  for  a  fortnight.  Thef 
must  be  kept  well  littered  and  clean ;  but, 
at  piggiug^  not  with  too  much,  as  they  am 
more  apt  to  overlay  their  pigs  in  it  for  the 
first  week.  When  they  have  pigged  a  week 
or  ten  days,  they  may  be  let  out  of  the  sties 
into  thw  yard  for  three  or  four  hours  in  the 
middle  of  the  day,  to  stretch  their  legs,  which 
is  better  than  total  confinement. 

SoW^,  when  expected  to  take  the  boar, 
shoold  not  be  kept  too  fat.  I  have  been  told 
by  an  obl^rving  farmer,  that  when  his  sows 
have  gone  to  boar  in  a  great  acorn  time, 
bemg  in  high  order,  they  have  never  had  many 
pigs ;  and  that  it  was  a  common  observa- 
tion*. 


^  Somewhat  similar  to  this  i»  an  old  remark,  that  whoi 
a  cow  is  ffit  at  taking  the  bull,  she  is  much  the  lefs  likely 
to  be  with  calf.  MascaPt  GwtnuMU  of  CauU^  p.  ^t.«»-PUi\]r 
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They  will,  with  constant  adniifsidn  ta  fk 
boar,  have  three  litters  of  pigs  in  fburtteeii 
months; 

WeaniI^g  Pics.-^The  propir  age  kt  w!iich 
to  wean  pigs  is  two  months,  having  castrated 
thera  in  six  weeks.  They  must  be  kept  in  sties 
that  have  a  small  yard  for  them  to  twii  in,  ^tid 
both  kept  perfectly  clean  arid  Well  littered  with 
wheat  straw  or  stubble.  Theif  food  muSt 
be  good,  and  given  as  plentifully  as  they  will 
eat.  Boiled  potatoes  or  carrots  for  a  fortnight, 
and  then  raw  ones,  will  prove  a  gOdd  food ; 
with  a  bait  every  day  for  &  month  of  oats,  and 
afterwards  pea  or  bean,  or  buckwheat  m^al, 
unlefs  there  is  a  dairy,  and  then  a  mefs  of  rnilk^ 
or  whey  will  answer  instead  of  it.  This  must 
be  the  management  till  the  clover  field  is 
ready  for  thera,  which  may  be  the  beginning 
of  May ;  and  if  the  pigs  are  then  three  months 
old,  they  will  do  well  on  that  food.  During 
the  weaning,  the  article  of  plenty  of  clean 
straw,  and  great  cleannefs,  so  as  the  pigs  may 


observes,  that  a  fat  sow  has  few  pigs.  Hisf,  Nat.  lib.  8. 
rap.  51.  Penuriam  lactit  prappingues  sentiUnt  ti  prlido 
lce(u  minus  sunt  numerosx. 
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^Wzjs  have  fine^  smooth,  sleek,  coats,  is  of 
such  OHisequence,  that  the  greatest  plenty  of 
food  will  not  make  amends  for  the  want  of  it. 

Castratiok. — ^The  pigs  should  be  cas* 
trated  at  about  a  month  old^. 

Ringing.— Pigs  should  be  rung  though 
tbej  do  not  go  in  neat  pastures  -,  and  even 
hogs  do  not  fatten  so  well  while  they  have  a 
power  of  rooting  in  their  dung  f . 

Youvo  Shoots. — ^The  young  hogs  that 
are  weaned,  and  arrived  at  the  age  of  three 
or  four  months,  must,  through  the  year,  (ex- 
cept when  in  clover,)  be  confined  to  a  yard 
by  themselves.  Their  food  may  be  turnips 
one  cabbages,  potatoes  or  carrots;  also  malt 
grains,  if  they  sell  as  they  do  in  many  places, 
at  Sd.  a  bushell.  Turnips  alone  will  not  do ; 
&ey  should  with  them  have  an  allowance  of 
com :  cabbages  are  much  better,  but  carrots 


*  Bat  not  at  four,  six,  and  even  twelve  months,  as  the 
French  writers  prescribe.  JUger  Nattviou  Theatre  t^Jffri* 
tuUure^  p.  211.     Usles  Hush.  VoL  ii.  p.  328. 

t  LWc'i  Huib,  Vol.  ii.  p.  337. 
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eod  potatoes  will  keep  them  without  Any  help 
to  their  full  growth.  If  it  is  suminer>  nothing 
IS  better  than  the  clover  field. 

For  older  hogs^^ofi  course,  ihe  same  retimed 
vrill  be  sufficient. 

'FooD.'^-^Whoever  designs  ^to  eftter  largely 
into  keeping  hogs,  must  makje  a  veiy  ample 
'prorision  of  food  for  all  the  seasons  df  the  jisear^ 
and  for  every  sort  of  stock:  if  he  does  this 
with  a  proper  foresight,  he  will  find  that  no 
animal  upon  his  farm  will  pay  him  better  ^ 
but,  on  the  contrary,  none  will. answer  worse 
-if  not  supported  in  great  i  plenty  The  follow** 
^fi^  are  the  articles  of  food  which  he  must 
particularly  attend  to. 

ft 

Clover.-*— Whoever  would  make  the  thost 
profit  of  which  hisiiogs  arc  capable,  muitno^ 
think  of  doing  it  without  the  afsistance  t£ 
this  plant  The  great  use  of  it  in  supporting 
swine  was  very  Httle  known  till  of  late  years. 
I  have  practised  it  many  years  with  the  greatest 
5ucccfs.  A  small  clover  field,  very  well  fenced, 
with  a  pond  in  it,  should  be  ready  to  receive 
the  hogs  the  beginning  of  May.  When  first 
drove,  a  man  and  boy  should  keep  with  them 
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late  the  first  two  or  three  evenings,  to  see  that 
they  do  not  attempt  breaking  out  to  come! 
home,  and  to  drive  them  to  some  warm 
hollow  under  shelter  in  a  dr\'  ditchi  or  under 
a  small  moveable  shed  littered;  they  will 
take  very  readily  to  such,  and  having  been  used 
to  it  a  few  nights,  you  need  be  under  no  further 
trouble  about  them  till  after  harvest,  or  till 
the  acorn  season,  or  the  clover  is  done.  All 
hogs  that  are  past  weaning,  that  is,  a  qUartei, 
half,  and  full  grown ;  boars,  and  sows  that 
have  no  pigs  with  them ;  sows  whose  pigs 
are  in  the  sty,  and  themselves  let  out  to  bait; 
for  all  such,  it  is  as  fine  food  as  can  be  pro- 
vided :  and  there  is  no  other  way  of  keeping 
them  nearly  so  cheap.  An  acre  will  feed 
from  twelve  to  twenty  middling-sized  hogs 
through  the  summer. 

LucERN. — ^The  best .  culture  of  this  grafs 
does  not  admit  in  common  of  its  being  fed ; 
if  used  for  swine,  therefore,  it  must  be  mown 
for  soiling.  This  I  have  known  practised 
with  very  good  succefs.  ror  one  month's 
food,  however,  in  the  spring,  before  clovei' 
is  ready  to  feed,  lucern  would  be  very  pro- 
fitable. 

Volume  F.  F 
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Tares. — ^The  same  observation  is  Mppt» 
cable  to  winter  and  spring  plants  ;  diej  mint 
both  be  given  in  small  racks,  or  else  scattered 
over  a  small  grafs  field  adjoining  to  the  ho^* 
yards*. 

Potatoes.— >Of  all  articles  of  tbod  wUdi 
it  is  necelsary  to  a  bog-master  to  provide  veiy 
amply,  none  is  so  indispensably  nece&aiy  as 
^hi$  root.    He  ougbt,  every  year,  to  have  se- 
veral acres  of  the  Howard  or  clustered  9ort« 
as  that  yields  by  far  the  greatest  crop.     They 
are  of  use  in  every  step  of  the  hog's  progrels : 
boiled^  but  better  steamed,  they  will  weaa 
young  pigs,  and  fat  the  largest  hogs ;  and  raw^ 
they  are  an  excellent  support  to  all  othec 
stock ;  such  as*  sows,  shoots,  and  full  grown 
hogs.     When  a  farmer  has  found  how  many 
bushcb  an  acre  of  his  land  will  yield,  he  may 
then  proportion  them  upon  this  hint,  that  three 
hundred  bushels  will  winter-feed,  during  six 
months,   fifteen  shoots,   having  some  other 
afcistance^  to  begin  when  three  or  four  months 
old  ;  and  the  advantage  by  feeding  them  will, 
according  to  circumstances,  yield  from  4d.  to 
6d.  per  bushel,  but,  on  an  average,  5d.  sup- 
posing the  times  respecting  hogs  to  be  good. 

♦Liile'iHusb.  Volii.  p.  331. 
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And  in  fattening  them,  the  potatoes  will  pay 
ibo  from  4d.  to  6d. 

Carrots— Though  inferior  to  the  pre- 
ceding root  for  hogs,  are  of  great  use ;  they 
do  excellently  well  for  all  sorts  of  lean  stock ; 
and  also  fdr  weaning  pigsj  with  the  afsistance 
of  a  little  dairy  wash.  Several  other  persons 
bave  fattened  hogs  on  them  boiled,  but  as 
they  have  often  failed,  and  potatoes  are  cer- 
tainly superior,  I  say  nothing  of  that  applica- 
tion. Upon  very  poor  sandy  soils,  they  should 
be  substituted  instead  of  potatoes,  much  more 
than  on  better  soils ;  for  the  cluster-potatoe 
will  yield  very  large  crops  on  such.  But  car- 
rots come  to  a  considerable  produce  on  the 
very  poorest,  and  without  dung ;  hence  they 
are  amazingly  valuable  in  such  countries  to 
those  who  would  go  any  lengths  in  keeping 
ho^. 

Parsnips— are,  I  believe,  to  be  preferred 
greatly  to  carrots  They  fatten  all  their  pork 
in  the  island  of  Jersey  with  them.  They  are 
a  much  more  saccharine  root  3  and  it  is  known, 
that  nothing  fattens  a  hog  faster,  or  makes 
finer  pork,  than  the  sugar-cane*. 

*  Le  Blanc'*  Travels,  p.  IS, 

Fa 
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CAtes AGES.— From  September,  to  the  end 
of  December,  there  is  no  plant  will  keep  the 
common  stock  so  cheaply  as  this ;  while  they 
are  green  and  fresh,  and  before  much  of  them 
grows  putrid,  or  turns  yellow,  they  yield  an 
immensity  of  food,  which  will  support  the 
sows  and  shoots  to  their  growth,  but  will  not 
do  to  wean  upon,  without  considerable 
assistance. 

Turnips — The  same  is  to  be  observed  of 
turnips,  but  in  an  inferior  degree,  for  cab- 
bages are  a  much  better  food. 

Grains. — Malt  grains,  where  to  be  had  at 
4d.  a  bushel,  or  under — that  is,  per  bushel  of 
malt  brewed,  and  not  the  grains  measured, 
are  a  very  good  food  for  common  stock,  but  they 
rtiust  be  baited  with  some  of  the  preceding 
articles,  for  they  do  very  indifferently  alone. 
Grains  keep  best  when  buried  in  cisterns,  and 
covered  with  green  sod  roofed*. 

Bran  and  Pollard. — The  use  of  these, 
to  save  corn,  is  of  considerable  consequence. 


*  This  was  the  Flemish  way  of  preserving  them 
JIartlib's  Legacy^  1650,  p.  88. 
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but  <]epending  entirely  on  price ;  in  some 
Nations,  there  is  such  a  demand  for  bran,  in 
manufactures,  &c.  that  it  will  not  answer  to 
give  it  to  cattle ;  in  others,  it  is  to  be  had 
cheap;    and  will  pay  when  used  for  hogs. 

Circumstances^  therefore,  m\ist  be  the  farmer's 
guide, 

Mr.  Jebb,ofSIaine-MilIs,  in  Ireland,  ascer- 
tained the  price  of  pollard  at  which  it  would 
answer  to  feed  hogs.  That  which  weighed 
six  stone  the  barrel,  paid  in  feeding,  keeping 

and  breeding,  10  d.  a  barrel,  pork  being  at  20s. 
per  cwt*.    This  informs  us,  in  England,  that 

pork,  at  4 1.  per  cwt.  would  consequently  pay 
Ss.  4d«  for  such  a  barrel,  which  is  10  d.  a 
bushel  of  twenty-one  pounds. 

Those  who  are  in  the  neighbourhood  of  the 
sea  shore,  have  advantages  in  feeding  swine 
that  should  not  be  neglected.  Mr.  Arbulhnot 
mentions  a  remarkable  instance  of  great  num- 
bers being  thus  fed  in  North  Wales,  on  the 
shell-fish,  &c.  they  find  there  f. 

*  Tour  in  Ireland,  Vol.  i.  p.  36. 

t  An  Inquiry  into  the  Connection  between  the  Price 
of  Provisions  and  the  Size  of  Farms,  8vo.  1773,  p.  21. 

FS 
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To  State  a  system  of  1iog-£?ediiig  Aat  shaH 
tdce  in  the  most  beneficial  of  these  articles, 
and  in  the  most  profitabJe  manner,  must  have 
its  use — 

Firstf  in  keefring  without  breeding ; 

Suppose,  at  Michaelmas,  when  young 
shoots  arc  every  where  driven  to  market  in 
the  greatest  plenty,  they  are  bought  at  about 
8s.  or  10s.  each,  and  being  put  into  a  yard 
prepared  for  them,  are  fed  regularly  with  cab- 
bages till  about  the  20th  of  December,  when 
the  hard  frost  usually  sets  in,  which  renders 
the  cabbages  cold  and  frozen,  so  that 
they  do  not  nourish  this  stock  so  well.  Nine 
or  ten  weeks  may  be  given  to  this  food; 
during  which  period,  the  cabbages  being  in 
full  perfection,  an  acre  will  go  very  far,  and 
support  them  at  a  much  cheaper  rate  than  can 
be  imagined  by  those  who  have  not  experi* 
mented  it.  When  the  frost  sets  in,  let  them 
be  put  to  potatoes ;  which  I  suppose  packed 
safe  into  ridges  adjoining  the  yard.  The  use 
©f  this  root  is  exceedingly  convenient ;  for 
there  is  no  other  trouble  in  it  than  opening  a 
ridge,  and  throwing  out  a  few  bushels  twice 
a  day.    If  the  ^m  is  upon  a  poor  sandy  soil. 


M  vfatcfa  canrots  aie  cultivated  much  cheaper 
tkaii  potatoeSi  that  rott  is  to  be  u«ed  instead 
cf  tfaem^  in  the  same  manner.     Let  them]  be 
kept  in  this  snannef  till  the  lucern  field  is 
grown  five  inches  h^h^  which^  in  common 
seasons^  wUl  be  by  the  lOth  ^  1 2Ui  of  Aprils  and 
sometimes  sooner.  Let  Uiem*  when  nu^»  graze 
in  it  all  day,  and  if  they  do  not  keep  to  their 
looks,  give  them  a  bait  of  potatoes  or  carrots  at 
D^t.    The  10th  or  12th  of  May,  confine  them 
eotifely  to  the  clover-field,   and  there  keep 
them  titt  the  corn-fields  are  ^leared^  till  acorns 
&11,  if  yo|i  biave  any,  or  till  you  drive  them 
to  siaeket  ibr  sale,  if  leaii  hogs  sell  better  than 
fat  cues  are  likely  to  do,   but  if  pork  bears  a 
pretty  good  price,  put  tiiem  into,  a  sty  to  fat^ 
and  feed  them  regularly  with  that  food  which 
aaswersbest.    Finish  the  fatting  with  pease 
or  bariey-meal.    This  ^stem  is,  I  believe,  the 
aost  advantageous,  and  the  least  troublesome 
and  difficult  of  any  that  can  be  embraced; 
and  is,  I  believe,  to  be  preferred  to  breeding. 
But  if  breeding  is  gone  into,  the  only  differ- 
ence Hcs  in  the  sows  and  young  pigs  weaned 
and  weaning; — all  the  others  are  tp  be  fed 
exactly  as  I  have  described :   these  on  dairy- 
wash,  or  boiled  potatoes,  as  before  mentioned. 
But  a  shoot  weaned,  and  at  such  an  age  as  to 

F4 
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be  put  to  any  food,  is,  I  believe,  generally,  to 
be  bought  as  cheap,  or  perhaps  cheaper,  than  ♦ 
bred.  I  speak  it,  however,  doubtfully,  for  it 
has  not  yet  been  experimentally  proved. 
The  system  described  will  pay  as  well,  or 
better,  for  every  article  of  food  given,  than 
most  other  applications  in  which  they  can 
be  used. 

Of  fattening  Hogs. — Use  maybe  madp 
of  potatoes  in  fattening  any  swine ;  in  som^ 
situations,  and  under  certain  circumstances, 
of  course  more  than  in  others :  they  must  be 
boiled  or  steamed  for  this  use,  and  mixed 
lyith  meal.  It  has  been  a  common  practice 
to  add  a  sixth  or  seventh  of  barley-meal*. 

When  hogs  are  fattened  on  corn,  I  am 
clear  in  the  advantage  of  grinding  f  it  to  meal, 
in  which  state,  given  dry,  1  have  fattened 
many  hogs  very  expeditiously  s  but  they  piust 


♦  They  fatten  them  in  Switzerland  on  both  carrota 
and  potatoes,  but  add  a  little  racal  in  their  water,  which 
setn-.s  to  n^c  to  be  a  hint  worth  attending  to.  Mc$u«ires 
Jte  la  SocicUdc  Bmie^  1763,  Tom.  iii.  p.  142. 

f  Lisle't  Hu&b.  Vol.  i|.  p.  33f» 
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have  water  always  by  them,  as  they  seem  to 
Atten  in  proportion  to  their  drought.  But  if 
com  is  bestowed,  by  much  the  best  way  of 
using  it  is,  to  put  the  meal  into  cisterns  or 
tubs,  and  add  water  enough  to  make  it  of  the 
consistence  of  cream,  to  keep  it  stirring  every 
day  till  it  has  fermented  and  become  sour*, 
which,  in  weather  not  very  cold,  will  be  in 
three  weeks,  and  then  to  give  it  the  hogs  i 
keeping  mefees  prepared  before-hand  to  suc- 
ceed each  other.  1  have  tried  this  method 
many  years,  and  with  uniform  succe(i  -,  and 
have  found,  by  weighing  the  hogs  alive  every 
week,  and  making  comparisons  with  other 
food,  that  none  comes  up  to  it,  being  the  most 
profitable  of  all  others.  Use  half  barley  and 
half  pease-meal,  to  choose ;  but  if  not,  all  of 
either  ^  beans  do  not  make  so  good  pork.  I 
do  not  perceive  that  the  hogs  are  ever  drunk 
with  it.  which  they,  of  course,  would  be,  if 
the  vinous  fermentation  took  place*  The 
(Jjunkennefs  of  the  distillers*  hogs  is  said  to  be 
the  reason  of  .thqir  fattening  f- 


♦  It  is  remarked,  that  jpilk  is  kept  in  cisterns  till  sour 
before  it  is  given  to  hogs,  by  Mr.  Car,  of  Mafsingham^ 
l>ofsiej  Mem.  ^  Jgric  Vol.  iii.  p.  154' 

t  Report  of  the  Committee  of  the  House  of  Com- 


In  Gematiy  tbey  iatttn  hogs  upon  the 
common  gourd,  and  i:attie  al$o^« 

Theie  is  sometknes  an  advantage  in  fatt^>« 
mg  every  year  a  nuaiher  of  bogs,  merely  with 
a  view  to  raising  a  good  dun^biJl.  We  see 
some  farmers  go  to  a  great  expense  in  other 
ways  of  manuring ;  it  may  be  worth  the  at- 
tention ^  others  to  consider  if  this  would 
not  be  a  cheaper  method  than  any.  Hurae 
who  would  try  the  experiment,  should  pro* 
vide  two  articks  in  proper  plenty^  cheap 
food  to  fatten  with»  and  litter  for  raising  the 
dung.  The  litter  may  either  be  fem»  ling» 
stubble,  9r  straw:  there  should  be  great 
ptenty  of  itf,  as  im  this  depends  the  profit. 


flfons,  to  whom  At  petition  of  the  farmers  and  grasiert 
was  referred,  1745|  folio,  p.  9. 

*  Memoiires  de  la  Society  de  Berne,  1768,  torn.  U.  p. 

t  Hogs  should  be  kept  very  cleani  being  a  clean 
animal,  as  was  remarked  by  Chikl.  HmtlU's  Legotj^ 
p.  83.— rA  French  writer  sajrs.  La  pailic  fraiche  souvent 
renouvelJie  les  engraifse  autant  que  le  manger.  MmUm 
JUwtfite^  4to,  p.  100, — Which  is  excellent;  but  what  are 
we  to  say  to  what  follows :  On  en  a  vii$  devenir  si  grat 
quails  avoient  jusques  a  un  pied  et  demi  de  lard  d'^is- 
•aor* 
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Rain-water  falling  on  dung  is  what  weal^ens 
it  so  much  in  common ;  and  one  fsaion  wl^ 
that  of  pigeons  is  so  excellent,  is  its  being 
always  kept  close  in  a  bouse.  Experiments 
have  been  tned  on  this  mode  of  raising 
manurcj  and  many  are  inclined  to  think  it 
cheaper  than  any  other. 

The  health  of  die  anixnal  ^Iso,  as  well  as 
the  value  of  the  manure,  demands  much  at- 
tention to  cleanlinefey  which  a  farmer  should 
effect  by  means  of  litter.  It  is  a  mistake  to 
suppose  the  hog  is  so  dirty  an  animal^  as  to 
want  little  care  of  this  soft ;  none  thrifes  wwse 
under  negligence. 

All  bogs  should  be  £isted  two  or  mare 
days  before  killing.  It  is  even  swl,  that 
the  flesh  of  those  drove  a  hundred  miles  will 

« 

■ 

talce  salt  better  than  distiUexs'  hogSy  owiqg  to 
fasting  f. 


*  It  is  remackaUe,  that  the  Chineie  twine,  in  China, 
never  wallow  in  the  dirt ;  but  they  do  it  in  Europe,  on 
•ccing  other  hogs.  Osheck^s  Vvfag$  to  Chma^  vol.  i.  p.  301. 

t  Report  of  the  Committee  of  the  House  of  Com- 
mons, foiie,  I745|  p.  12. 
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Ringing  their  noses  is  indispensablc*to  both 
lean  and  fat  stock;  the  former  to  prevent 
their  grubbing  up  pastures,  and  the  latter 
to  keep  them  from  rooming  among  their 
litter.  In  some  parts  of  Europe,  they  cut 
a  piece  of  the  nose-gristle  off,  when  young*: 
I  have  once  or  twice  seen  it  dgne  in  England. 

Sties  and  Yards. — ^There  is  no  fa^m  so 
ill  provided  as  not  to  have  some  hog-sties  on 
it ;  but  these  are  usually  ill-contrived,  un- 
connected, and  inconvenient.  Whoever  en- 
ters largely  into  the  system  of  hogs,  will  find 
very  ample  conveniences  efsential  to  his  plan. 

These  are, 

1 .  A  boiling,  or  steaming  house,  with  a  fur- 
nace, and  iron  boiler,  that  holds  about  twenty 
bushels  of  potatoes  :  this  house  may  be  very 
small ;  a  cheap  shed  is  sufficient,  as  it  wants 
nothing  under  the  cover  of  its  roof  but  the 
boiler  and  steam  apparatus. 

2.  Cisterns  of  brick,  or  well-rammed  clay, 
adjoining  the  house,  that  any  thing  may  be 


*  Amaenitates  Academicse,  torn.  v.  p.  471. 
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put  immediately  into  ttiera,  without  any  car- 
liage:  thefe  should  be  one  for  milch  sows 
and  Weaning  pig$,  Another  for  fkt  hogs,  and 
a  third  for  lean  stock.  A  pipe  from  the  daily 
into  these  cisterns^  or,  better  against  freezing, 
an  open  trough,  but  fixed,  to  conduct  whey 
and  flet  milk. 

5.  Yards,  paled  in,  around  these  cisterns ; 
the  fence  at  the  distance  of  five  or  six  feet 
Aom  them,  and  troughs  in  the  pales  at  bottom^ 
^  as  to  form  a  pail  of  the  fence ;  by  means 
of  them  the  servant  who  attends  the  hogs  may 
lift  their  meat  immediately  out  of  the  cisterns, 
and  put  it  into  the  troughs,  without  going 
among  the  hogs,  or  being  incommoded  by 
them.    Of  these  yards,  there  should  be  one 
for  sows   that  are  big  with  pig ;  another  for 
pigs  weaning ;  a  third  for  pigs  weaned ;  a 
fourth  for  the  common  stock ;  and  a  fifth  for 
fattening  swine :  at  the  least,  however,  there 
must  be  four.     And  at  the  further  side  of  the 
yards,  opposite  to  the  troughs,  should  be  sheds 
for  the  hogs  to  lie  under.  If  the  beiling-house 
is  taken  as  the  centre  of  a  circle,  the  cis- 
terns  will  form  a   larger  circle  around    it  i 
the  pathway  a  larger  circumference  still ;  the 
yard  beyond  that  a  still  greater;  and  the  con- 
cluding margin  the  line  in  which  the  sheds 
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are  built.  The  sties  in  which  sows  are  to  fig 
should  be  scatto'ed  among  tfaem  for  conve- 
iiience>  so  that  a  sow  may  b.e  let  in  or  out 
without  being  forced  to  go  among  other  hoga^ 
and  yet  with  the  convenience  of  ktting  them 
in  or  out  of  the  yards.  The  best  place  i^ 
therefore,  in  the  outward  circumference  of 
sheds ;  which,  being  the  largest  circle  of  aU^ 
wiU  admit  them,  and  yet  leave  sheds  enough 
open  to  the  yards* 

These  conveniences  are  efsential  to  the  hog 
system^  and  the  expense  of  erecting  them  not 
ve^  considerable ;  an  hundred  pounds  would 
do  for  them»  upon  a  middling  scale  i  and  if 
breeding  was  not  made  a  part  of  the  businefs» 
lefs  money»  as  there  would  then  be  but  two 
sorts  of  stocky  lean  shoots  and  fat  hogs. 

FoLDiKG.-*In  general  it  is  far  more  advan* 
tageous  to  make  this  animal  contribute  to  die 
dunghin,  by  confining  him  to  welUittcred 
yards  and  sties ;  yet  it  is  very  practicable  to 
fold  him  in  the  manner  of  sheep.  It  is  said 
to  be  a  common  practice  in  Denbigh  and 
Flintshire*^.     In  fattening,  I  should  appre* 

*  Mr.  Arbnthnot**  Inqairy  into  the  Connectioa  be- 
tween the  Prkor  of  Provisions  and  Sixe  of  ¥um$f  Svow 
177S,p.2K 


GEORGICAL  ASSAYS.  (7 

bend,  it  would  be  very  easy  richi/  fa  oianuie 
8  large  tract  of  dry  gfrafs  land  by  a  moveable 
fold,  and  troughs  on  wheels,  in  which  to  give 
them  their  food ;  also  a  sniall  shed»  moveabb 
likewise,  but  without  aay  floors  and  when 
the  hogs  had  sufficiently  trodden  and  dunged 
the  q)ace»  to  move  on  the  whole  apparatus  ^ 
it  would  be  the  most  effectual  method  ia 
the  world  of  curing  mohy  and  hj(j^hnimd 
pastures* 


PkOFiT  OF  SwiHE.— The  profit  tofllrmadey 
b/  entering  largely  into  this  branch  of  Kus- 
baodiy,  will  depend,  as  in  most  odier  cases^ 
on  a  variety  of  circumstances  ^  I  mean  the  de« 
pee  of  the  profit,  for  in  every  situation  with 
which  I  am  acquainted  te  advantage  is  not 
inconsiderable.  It  will  depend  on  the  price* 
af  kanhogs>  ^nd  on  that  of  fat  pork  y  and  also 
on  the  Cfop9>  and  the  cheapnefs  with  which^ 
eabba^es,  carrots,  potatoes,  and  clover,  caa 
%c  raised.  To  give  any  particular  cakula* 
tioas  would  not,  thci«fore,  be  easy ;  in  gene- 
ral, bovTever,  I  shall  observe,  that  there  is  na 
sort  of  stock  kept  upon  a  farm  that  will  pay 
better  than  hogs;  but  this  depends  on  very 
mpie  provision  being  made  for  them,  as  I 
know  no  stock  that  will  left  bear  a  deficiency 

S 
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of  food.  A  SOW  will  produce  three  litteis  irf 
fourteen  or  fifteen  months ;  but  reckoning 
only  two  in  a  year,  one  in  winter,  the  pigs 
sold  at  the  market  for  roasters,  at  5s.  each  i 
and  reckoning  eight  to  a  litter,  there  is  2  !• 
Another  litter  of  eight  in  spring  or  summer, 
reared.  And  upon  this  plan  a  sow  will  be 
found  to  yield  a  surprising  produce  in  the 
year.  And  in  buying  in  a  shoot  at  Michael- 
mas, at  7s.  or  8s.  and  keeping  it  a  twelve- 
month, there  is  S!Os.  added  to  the  value  of  it; 

«  •  *  * 

yet  if  a  sheep  or  lamb  is  so  bought  at  that 
price,  it  will  not,  perhaps,  be  increased  in 
value  liiore  thiih  two-thif-ds :  yet  the  food  of^ 
both  will  be  exactly  the  same  i  clover  in  sum* 
iher,  and  cabbages  or  carrots,  or  perhaps  bay^ 
added  in  winter.  In  general,  the  advantages 
to  be  reaped  from  this  stock  are  more  appli- 
cable to  all  sorts  and  sizes  of  fisirms,  to  very 
small,  as  well  as  to  e^ttremely  large  ones,  and 
to  every  place  and  situation.  But  it  is  very 
rare  that  I  have  seen  the  benefit  made  of 
them  which  they  will  admit  of,  resulting  from 
what  I  before  remarked,  the  unwiilingnefsy 
80  general  among  farmers,  to  raise  crops  on 
purpose  for  them  :  they  can  keep  a  few  with- 
out any  expense  whatever,  and  therefore  they 
will  not  raise  food  for  niany.    It  is  very  easy 
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for  a  young  farmer  to  try  the  experiment  on 
two  or  three  sows,  and  the  pigs  bred  by  them; 
or  by  buying  in  ten  or  a  dozen  shoots  at 
Michaelmas :  the  clover  will  probably  be  on 
his  farm,  and  a  very  few  cabbages^  potatoes, 
or  carrots,  would  do  the  rest. 

The  person,  of  all  others,  who  seems  to 
have  been  most  sensible  of  the  advantage  to 
tc  made  by  swine,  is  Mr.  Rofs,  of  Cromartie- 
Scott,  and  whose  plan  of  breeding,  fattening, 
and  cultivating  clover  and  potatoes  for  them, 
much  exceeds  any  thing  I  have  known  in 
England. 

Distempers. — ^The  diseases  to  which  hogs 
are  liable,  are  very  few,  and  are  troubled  with 
those  but  seldom.  The  chief  are,  l,The 
measles*:  they  are  said  to  be  perceptible 
in  this  animal  only  in  the  throat  j  which  is 
usually  se^n,  in  opening  their  mouths,  to  be 
full  of  small  swellings.  They  sometimes  ap- 
pear externally  at  the  same  time.  I  never 
heard  of  any  medicine  but  antimony  for  it. 
2.  The  fever,  called  also  the  heaving  of  the 

•  Ellis's  Husb.  Ah.  and  Meth.  vol.  ii.  p.  296. 
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lights:  I  never  saw  this  distemper.  They 
give  oil  and  brimstone  for  it.  3,  The  murrain 
shows  itself  by  boils  breaking  out  in  variouj^ 
parts  of  the  body :  this  is  probably  the  le- 
prosy, for  which  Mr.  Boyle  directs  antimony 
to  be  given.  I  have  seen  hogs  much  dis- 
ordered in  their  throats,  which  I  imagined  to 
be  the  measles  ;  but  this  excepted,  my  own 
experience  tells  me  nothing  of  their  distempers; 
for  they  are,  in  general,  in  perfect  health. 

Long  hair  and  bristles  is  generally  an  ill- 
sign  in  hogs*. 

Buying  and  Selling. — Salesmen,  job- 
bers, and  butchers,  who  are  in  a  constant 
practice  of  judging  of  the  weight  and  value 
of  a  hog  by  the  eye,  want  no  rules  to  instruct 
them ;  but  the  farmer  who  has  occasion  to 
use  judgment  of  this  sort  much  seldomer,  is 
by  no  means  a  match  for  them,  and  ought  to 
have  some  certain  rule  by  which  to  know  the 
weight  and  value  of  a  hog.  From  a  great 
number  of  experiments  it  has  been  found, 
that  every  twenty  pounds  live  weight  of  a  fat 
hog,  will  yield  neat  dead  weight  from  twelve 


*  Lisle's  Hub.  vqL  ii.  p.  324. 


to  fourteen.  In  hogs  thfit  dp  not  exc9e4 
tweke  stone,  (fourteen  pounds  to  the  stone) 
it  will  be  twelve ;  bat  in  larger  swin$  it  will 
usually  be  about  fourteen.  Hence3  therefore, 
if  the  firmer  weighs  bis  i^t  hog  alive,  hf 
knows  not  only  the  neat  profitable  weight 
dead,  and  consequently  his  value,  but  h^  also 
can  tell,  by  weighing  him  every  week,  when 
is  the  right  time  to  kill  or  sell  him  to  the  best 
advantage;  for  when  he  falls  off  from  that 
daily  increase  which  he  makes  in  profitable 
fattening,  then  it  is  best  to  kill  bim. 

In  buying  or  selling  lean  hogs,  it  is  a  much 
feirer  and  more  certain  way  to  judge  by 
weight  dian  by  the  eye.  1  cannot  instruct  a 
nian  how  much  a  pound,  live  weight,  he 
should  give,  for  it  will,  of  course,  depend  on 
th6  price  at  market ;  I  may,  however,  remark, 
tfiat  I  have  found  it  to  vaty  from  l*d.  to  2id. 
per  pound*.  If  a  young  farmer  weighs  a 
few  lean  swine,  about  the  size  of  those  h^ 
wants  to  buy,  he  will  be  a  better  judge  how 
to  bid  at  a  market  or  fair. 

Bacon. — ^The  art  of  curing  pork,  so  as  to 

•Written  In  1770. 
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make  good  bacon*,  is  not  generally  knovnu 
In  the  east  of  England  they  are  acquainted 
only  with  hams  pickled  and  smoaked,  and 
with  pickled  pork :  the  latter  is  mer^ 
rubbed  well  with  common  salt,  and  put 
into  the  powdering  tub,  with  heavy  weights 
on  it. 

It  had  long  been  an  idea,  that  pork  could 
not  be  salted  in  very  hot  climates ;  but 
Captain  Cook,  with  the  penetration  he  ex- 
erted on  every  subject,  showed  that  this  was 
an  error.    His  method  deserves  attention  f  • 

Skins. — It  seems  to  be  rather  a  want  of 
economical  attention  in  this  kingdom,  that 
no  use  is  made  of  hogs'  leather,  except  the 
hide  of  an  old  boar.  Yet  the  shoes  that  the 
Chinese  sell  to  the  Europeans  at  Canton, 
are  made  of  it,  the  hair  being  burnt  off 
with  a  red  hot  iron^.     It  was  a  wise  pro- 


*  For  the  Westphalia  way,  see  BradUys  Gemaal Treatise 
rf HusbanJtj  and  Gardeningj  vol  ).  p.  115. 

-^  Cook's  Last  Voyage,-  4to,  vol  ii»  p.  135.     VoL  iii. 
p.  11. 

t  OsbcckN  Voyage  to  China,  vol.  i.  p.  2S4. 
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ceediog  in  the  Imperial  Economical  Society 
at  Fistersburg,  to  offer  a  premium,  which 
Acy  did  in  1780,  for  the  best  method  of 
appljrtng  the  skins  of  hogs  to  use  by  tan- 
ning*. 


ESSAY  V. 


On  Insects. 


k  HE  Structure,  and  the  use  of  the  parts,  of 
insects,  are  lefs  understood  than  that  of  qua- 
dmpeds  and  bixxls,  not  only  by  reason  of  their 
mmuteneis,  or  the  minutenefs  of  their  parts, 
(for  that  minutenefs  we  can,  in  some  measure, 
follow  with  glafses)  but  also,  by  reason  of  the 
remotenefs  of  their  manners  and  modes  of  life 
ftom  those  of  larger  animals.  For  instance : 
Insects,  under  ail  their  varieties  of  form,  are 
endowed  with  antennae,  which  is  the  name 


*  Journal  Encyclopcdique,   1781,  Tom.  ii.  part  S, 
p.  519. 
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given  to  those  long  feelers  thit  rise  from  ^adi 
side  of  the  head ;  but  to  what  common  use  or 
i;^ant  of  the  itisect  kind,  a  provision  so  iini^ 
versal  is  subservient,  has  not  yet  been  asceiv 
tained  \  and  it  has  not  been  ascertained,  b^-^ 
cause  it  admits  not  of  a  clear,  or  very  probable, 
comparison,  with  any  organs  which  we  pos- 
sefs  ourselves,  or  with  the  organs  of  animals 
which  resemble  ourselves  in  their  functions 
and  faculties,  or  with  which  we  are  better  ac- 
quainted than  we  are  with  insects.  We  want 
a  ground  of  analogy.  This  difficulty  stands 
in  our  way  as  to  some  particulars  in  the  insect 
constitution  which  we  might  wish  to  be  ac^ 
quainted  with.  Neverthelefs,  there  are  rnaof 
contrivances  in  the  bodies  of  in^cts^  neither 
dubious  in  their  use,  nor  obscure  in  their 
structure,  and  most  properly  mechanical. 
These  form  parts  of  our  argument. 

1.  The  eljrtra,  or  scaly  wings  of  the  genuf 
of  scarabaeus,  or  beetle,  furnish  an  example  of 
this  kind.  The  true  wing  of  the  animal  it  k 
light  transparent  membrane,  finer  than  the 
finest  gauze,  and  not  unlike  it.  It  is  also 
when  expanded,  in  proportion  to  the  size  of 
the  animal,  very  large.  In  order  to  protect 
this  delicate  structure,  andj  perhaps^  also  to 
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preserve  it  in  a  due  state  of  supplenels  and 
humidityj  a  strong,  hard,  case  is  given  to  it,  in 
the  shape  of  the  horny  wing  which  we  call 
the  elytron.  When  the  animal  is  at  rest,  the 
gauze  wings  lie  folded  up  under  this  impene- 
trable shield.  When  the  beetle  prepares  for 
flying,  he  raises  the  integument,  and  spreads 
out  his  thin  membrane  to  the  air.  And  it 
cannot  be  observed  without  admiration,  what 
a  tifsue  of  cordage,  i.  e.  of  muscular  tendons, 
must  run,  in  various  and  complicated,  but 
determinate  directions,  along  this  fine  surface, 
in  order  to  enable  the  animal,  either  to  gather 
it  up  into  a  certain  precise  form,  whenever  it 
desires  to  place  its  wings  under  the  shelter 
which  nature  hath  given  to  them ;  or  to  ex- 
pand again  their  folds,  when  wanted  for 
action. 

In  some  insects,  the  elytra  cover  the  whole 
^y ;  in  others,  half;  in  others,  only  a  small 
part  of  it ;  but  in  all  they  completely  hide  and 
cover  the  true  wings.    Also, 

Many  or  most  of  the  beetle  species  lodge  in 
holes  in  the  earth,  environed  by  hard,  rough, 
substances,  and  have  frequently  to  squeeze 
their  way  through  narrow  pafeages;  in  which 

G  4 
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situation,  wings  so  tender,  and  so  large,  could 
scarcely  have  escaped  injury,  without  both  a 
firm  covering  to  defend  them,  and  the  capa- 
city of  collecting  themselves  up  under  its  pro- 
tection. 

II.  Another  contrivance,  equally  mechani- 
cal, and  equally  clear,  is  the  awl  or  borer 
fixed  at  the  tails  of  various  species  of  flics ;  and 
with  which  they  pierce,  in  some  cases,  plants ; 

in  others,  wood ;  in  others,  the  skin  and  flesh 
of  animals;  in  others,  the  coat  of  the  chry- 
salis of  insects  of  a  different  species  from  their 
ow^n ;  and  in  others,  even  lime,  mortar,  and 
stone.  I  need  not  add,  that  having  pierced 
the  substance,  they  deposit  their  eggs  in  thfe 
hole.  The  descriptions,  which  naturalists  give 
of  this  organ,  are  such  as  the  following.  It  is 
a  sharp-pointed  instrument,  which,  in  its  in- 
active state,  lies  concealed  in  the  extremity  of 
the  abdomen,  and  which  the  animal  draws 
out  at  pleasure,  for  the  purpose  of  making  a 
puncture  in  the  leaves,  stem,  or  bark  of  the 
particular  plant,  which  is  suited  to  the  nourish- 
ment of  its  young.  In  a  sheath,  which  divides 
and  opens  whenever  the  organ  is  used,  there 
is  inclosed,  a  compact,  solid,  dentated  stem, 
along  which  runs  a  gutter,  or  groove,  by  which 
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gtoove^  after  the  penetration  is  effected*,  the 
tgg,  afsisted)  in  some  cases,  by  a  peristaltic 
motion,  pa(ses  to  its  destined  lodgment.  la 
the  oestrum,  or  gadfly,  the  wimble  draws  oat 
like  the  pieces  of  a  spy-glafs ;  the  last  piece  is 
armed  with  three  hooks,  and  is  able  to  bcm 
through  the  hide  of  an  ox.  Can  any  tfaiog 
more  be  necefsary  to  display  the  znechanisaiiy 
than  to  relate  the  fact  ? 

III.  The  stings  of  insects,  though  for  adilFc- 
Rnt  purpose,  are,  in  their  structure,  not  unlike 
the  piercer.  The  sharpness  to  which  the  point 
in  all  of  them  is  wrought ;  the  temper  and 
finnnefs  of  the  substance  of  which  it  is  com* 
posed  ;  the  strength  of  the  muscles  by  which 
it  is  darted  out,  compared  with  the  smallnds 
and  weaknf  fs  of  the  insect,  and  with  the  soft 
or  friable  texture  of  the  rest  of  the  body,  arc 
properties  of  the  sting  to  be  noticed,  and  not 
a  little  to  be  admired.  The  sting  of  a  bee 
will  pierce  through  a  goatskin  glove.  It  pe« 
petratcs  the  human  skin  more  readily  than  the 
finest  point  of  a  needle.  Tlie  action  of  the 
sting  affords  an  example  of  the  union  of  chy- 
mistry  and  mechanifm,  such  as,  if  it  be  not  a 
proof  of  contrivance,  nothing  is.  First,  as  to 
the  chymistrys  how  highly  concentrated  must 
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be  th?  venom,  which,  in  so  small  a  quantijty,  cam 
produce  such  powerful  effects  ?  And  in  the  be© 
we  may  observe,  that  this  venam  is  made  from 
honey,  the  only  food  of  the  insect,  but  the  last 
material  from  which  I  should  have  expected^ 
that  an  exalted  poison  could,  b^  any  proceft. 
or  digestion  whatsoever,  have  been  prepared* 
In  the  next  place,  with  respect  to  the  me* 
chanism,  the  sting  is  not  a  simple,  but  a  com* 
pound  instrument.  The  visible  sting,  though 
drawn  to  a  point  exquisitely  sharp,  is  in  strict- 
nefs  only  a  sheath ;  for,  near  to  the  extremity^ 
may  be  perceived  by  the  microscope  two  mi- 
nute  orifices,  from  which  orifices,  in  the  act 
of  stinging,  and,  as  it  should  seem,  after  the 
point  of  the  main  sting  has  buried  itself  in  the 
flesh,  are  launched  out  two  subtile  rays,  which 
may  be  called  the  true  or  proper  stings,  as 
being  those,  through  which  the  poistm  is  in- 
fused into  the  puncture  already  made  by  the 
exterior  sting.  I  have  said  that  chymistry  and 
mechanism  are  here  united  ;  by  which  obser- 
vation I  meant,  that  all  this  machinery  would 
have  been  uselefs,  telum  imbelle^  if  a  supply 
of  poison,  intense  in  quality,  in  proportion  to 
the  smallnefs  of  the  drop,  had  not  been  fur- 
nished to  it  by  the  chymical  elaboration  which 
was  carried  on  in  the  insect's  body :  and  that. 


09  tbe  other  hand,  the  poison,  the  result  of 
(hk  procefsy  coukl  not  have  attained  its  effect^ 
(^  leached  its  enemy ;  if,  when  it  was  cot 
kcted  at  the  extretnity  of  the  abdomen,  it  had 
sot  found  there  a  machinery,  fitted  to  conduct 
it  to  the  external  situations  in  which  it  was  to 
operate,  wiz.  an  awl  to  bore  a  hole,  and  a  sy* 
noge  to  inject  the  fluid.  Yet  these  attributes^ 
though  combined  in  their  action,  are  indepen* 
{ieat  in  their  origin.  The  venom  does  not 
^ed  the  sting  -,  nor  does  the  sting  concoct 
^  venom. 

IV.  The  proboscis,  with  which  many  in- 
Mis  are  endowed,  comes  next  in  order  to  be 
considered*  It  is  a  tube  attached  to  the  head 
(if  fbe  anin^al.  In  the  bee^  it  is  composed  of 
two  pieces,  connected  by  a  joint:  for,  if  it 
were  constantly  extended,  it  would  be  too 
aieh  exposed  to  accidental  injuries;  there- 
Ave,  in  its  indolent  state,  it  is  doubled  up  by 
iaetos  of  the  joint>  and  in  that  position  lies 
itcure  under  a  scaly  penthouse.  In  many 
^ies  of  the  butterfly,  the  prpboscis,  when 
not  id  use^  is  .coiled  up  like  a  watch-springs 
In  the  same  bee,  the  proboscis  serves  the  office 
of  the  mouth,  the  insect  having  no  other : 
^  bovr  much  better  adapted  it  is,  than  a 


100  OEORGICAL  ESSAYS. 

mouth  would  be,  for  the  collecting  of  the  pro- 
per nourishment  of  the  animal,  is  sufficiently 
evident.    The  food  of  the  bee  is  the  nectar  €f 
flowers  s  a  drop  of  syrup,  lodged  deep  in  the 
bottom  of  the  coroUae,  in  the  recefses  of  the 
petals,  or  down  the  neck  of  a  monopetaloiis 
glore.    Into  these  cells  the  bee  thrusts  its  long 
narrow  pump,  through  the  cavity  of  which  it 
sucks  up  this  precious  fluid,  inaccefsible  to 
every  other  approach.     It  is  observable  atso* 
that  the  phmt  is  not  the  worse  for  what  the  bee 
does  to  it.    The  harmlefs  plunderer  rifles  the 
sweets,  but  leaves  the  flower  uninjured.    The 
ringlets  of  which  the  proboscis  of  the  bee  is 
composed,  the  muscles  by  which  it  is  extended 
and  contracted,  form  so  many  microscopical 
wonders.    The  agility  also,  with  whioh  it  is 
moved,  can  hardly  fail  to  excite  admiratioiK 
But  it  is  enough  for  our  purpose  to  observe  in 
general,  the^uitablenefs  of  the  structure  to  the 
tise,  of  the  means  to  the  end,  and  especially 
the  wisdom,  by  which  nature  has  departed 
from  its  most  general  analogy,  (for  animals 
being  furnished  with  mouths  is  such)  when 
the  purpose  could  be  better  answered  by  the 
deviation. 

In  some  insects  the  proboscis^  or  tongue^ 
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or  trunks  is  shut  up  in  a  sharp-pointed  sheath^ 
wiiicfa  sheath,  being  of  a  much  firmer  texture 
tfain  the  proboscis  itself,  as  well  as  sharpened 
It  the  point,  pierces  the  substance  which  con* 
tiins  the  food,  and  then  opens  within  the 
wounds  to  allow  the  inclosed  tube,  through 
which  the  juice  is  extracted,  to  perform  its 
oflke.  Can  any  mechanism  be  plainej  than 
diis  is  ;  or  surpafs  this  ? 

V,  The  metamorphosis  of  insects  from  grubs 
into  moths  and  flies,  is  an  astonishing  proceis. 
A  hairy  caterpillar  is  transformed  into  a  but* 
teifly.  Observe  the  change.  We  have  four 
beautifiil  wings,  where  there  were  none  be- 
fae ;  a  tubular  proboscis,  in  the  place  of  a 
mouth  with  jaws  and  teeth  ;  six  long  legs« 
iastead  of  fourteen  feet.  In  another  case,  we 
lee  a  white,  smooth,  soft  worm,  turned  into 
a  black,  hard,  crustaceous  beetle,  with  gauze 
wings.  These,  as  I  said,  are  astonishing  pro- 
cdses,  and  must  require,  as  it  should  seem,  a 
pn^rtionably  artificial  apparatus.  The  hy- 
pothesis which  appears  to  me  most  probable 
is,  that,  in  the  grub,  there  exist  at  the  same 
time  three  animals,  one  within  another,  all 
nourished  by  the  same  digestion,  and  by  a 
communicating  circulation)  but  in  different 


102  GEORGICAL  ESSAYS. 

Stages  of  maturity.     The  latest  discoverie*; 
made  by  naturalists,  seem  to  favour  tins  supr 
position.    The  insect  already  equipped  with 
wings,  is  descried  under  the  membranes  both 
of  the  worm  and  nymph.     In  sortie  species^ 
the  proboscis,  the  antennae,  the  limbs  and 
wings  of  the  fly,  have  been  observed  to  b« 
folded  up  within  the  body  of  the  caterpttlftfi 
and  with  such  nicety,  as  to  occupy  a  small 
space  only  under  the  two  first  wings.    This 
being  so,  the  outermost  animal,  which  beside 
its  own  proper  character  serves  as  an  integu* 
ment  to  the  other  two,  being  the  furthest  aA» 
Tanced,  dies,  as  we  suppose,  and  drops  off 
first.  The  second,  the  pupa,  or  chrysalis,  then 
offers  itself  to  observation.     This  also,  in  its 
turn,  dies ;  its  dead  and  brittle  husk  falls  to 
pieces,  and  makes  way  for  the  appearance  of 
th^fly,  or  moth.   Now,  if  this  be  the  case,  or 
indeed  whatever  explication  be  adopted,  we 
have  a  prospective  contrivance  of  the  most 
curious  kind :   we  have  organizations  thrtt 
deep ;  yet  a  vascular  system,  which  supplies 
nutrition,  growth,  and  life,  to  all  of  them  to* 
gethcr. 

VI.  Almost  all  insects  are  oviparous.     Na- 
ture keeps  her  butterflies,  moths,  and  caler« 
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jjfflafs*  locked  up  daring  the  winter  in  their 

egg'  state,  and  we  have  to  admire  the  various 

devices,  to  which,  if  we  may  so  speak,  the 

same  nature  hath  resorted  for  the  security  of 

the  egg.    Many  insects  inclose  their  eggs  in  a 

sUken  web  i  others  cover  them  with  a  coat  of 

hur,  torn  from  their  own  bodies ;  some  glue 

them  togetheir ;  and  others,  like  the  moth  of 

the  silkworm,  glue  them  to  the  leaves  upon 

which  they  are  deposited,  that  they  may  not 

besjbaken  off  by  the  wind,  or  washed  away 

by  rain:    some   again  make   incisions  into 

kaves,  and  hide  an  egg  in  each   incision; 

whilst  some  envelope  their  eggs  with  a  soft 

substance,  which  forms  the  first  aliment  of  the 

Jfoung  animal ;  and  some  again  make  a  hole 

in  die  earth,  and,  having  stored  it  with  a 

qtttntity  of  proper  food,  deposit  their  egg  in 

it.    In  all  which  we  are  to  observe,  that  the 

expedient  depends,  not  so  much  upon  the 

sddreis  of  the  animal,  as  upon  the  physical 

i^urces  of  his  constitution. 

The  art  also  with  which  the  young  insect  is 
coiled  up  in  the  egg,  presents,  where  it  can  be 
examined,  a  subject  of  great  curiosity.  The 
insect,  furnished  with  all  the  members  which 
^  ought  to  have,  is  rolled  up  into  a  form  which 
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seems  to  contract  it  into  the  least  pofsible 
space;  by  which  contraction,  notwithstanding 
iiic  sxnallnefs  of  the  egg»  it  has  room  enough 
in  its  apartment,  and  to  spare.  This  folding 
of  the  limbs  appears  to  me  to  indicate  a  special 
direction ;  for,  if  it  were  merely  the  effect  of 
comprefsion^  the  collocation  of  the  parts  would 
be  more  various  than  it  is.  In  the  same  spe«^ 
cieSy  I  believe,  it  is  always  the  same. 

These  observations  belong  to  the  whole  in- 
sect tribe,  or  to  a  great  part  of  them.  Other 
observations  are  limited  to  fewer  species ;  but 
not,  perhaps,  Icfs  important  or  satisfactory. 

I.  The  organization  in  the  abdomen  of  the 
$ilkworm,or  spider,  whereby  these  insects  form 
their  tlircad,  is  as  incontcstably  mechanical, 
as  a  wire-drawer's  mill.  In  the  body  of  the 
silkworm  are  two  bags,  remarkable  for  their 
form,  position,  and  use.  They  wind  round 
the  intestine ;  when  drawn  out  they  are  ten 
inches  in  length,  though  the  animal  itself 
be  only  two.  Within  these  bags,  is  collected 
a  glue;  and  communicating  with  the  bags, 
are  twv)  paps,  or  outlets,  perforated,  like  a 
gratv^r,  by  a  number  of  small  holes.  The 
glue  or  gum,    being  pafscd    through   these 
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minute  apertures,  forms  hairs  of  almost  im- 
perceptible finenefs ;  and  these  hairs,  when 
joined^  compose  the  silk  which  we  wind  off 
from  the  cone,  in  which  the  silkworm  has 
wrapped  itself  up :  in  the  spider,  the  web  is 
formed  from  this  thread.     In  both  cases,  the 
extremity  of  the  thread,  by  means  of  its  adhe- 
sive quality,  is  first  attached  by  the  animal  to 
some  external  hold ;  and  the  end  being  now 
fastened  to  a  point, the  insect,  by  turning  round 
its  body,  or  by  receding  from  that  point,  draws 
out  the  thread  through  the  holes  above  de- 
scribed, by  an  operation,  as  hath  been  observed, 
exactly  similar  to  the  drawing  of  wire.     The 
thread,  like  the  wire,  is  formed  by  the  hole 
through  which  it  pafses.  In  one  respect  there  is 
a  difference.  The  wire  is  the  metal  unaltered, 
except  in  figure.    In  the  animal  procefs,  the 
nature  of  the  substance  is  somewhat  changed, 
as  well  as  the  form  :  for,  as  it  exists  within  the 
insect,  it  is  a  soft,  clammy,  gum  or  glue. 
The  thread  acquires,  it  is  probable,  its  firm- 
nefs  and  tenacity  from  the  action  of  the  air 
upon  its  surface,  in  the  moment  of  exposure; 
^d  a  thread  so  fine  is  almost  all  surface.  This 
property,  however,  of  the  paste,  is  part  of  the 
contrivance. 

rolume  V.  H 
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The  mechanism  itself  consists  of  the  bags, 
or  reservoirs,  into  which  the  glue  is  collected^ 
and  of  the  external  holes  communicating  with 
these  bags :  and  the  action  of  the  machine  is 
seen,  in  the  forming  of  a  thread,  as  wire 
is  formed,  by  forcing  the  material  already 
prepared,  through  holes  of  proper  dimen- 
sions. The  secretion  is  an  act  too  subtle  for 
our  discernment,  except  as  we  perceive  it  by 
the  produce.  But  one  thing  answers  to  ano- 
ther :  the  secretory  glands  to  the  quality  and 
consistence  required  in  the  secreted  substance; 
the  bag  to  its  reception.  The  outlets  and 
orifices  are  constructed,  not  merely  for  reliev- 
ing the  reservoirs  of  their  burden,  but  for 
manufacturing  the  contents  into  a  form  and 
texture,  of  great  external  use,  or  rather,  indeed, 
of  future  necefsity,  to  the  life  and  functions  of 
the  insect. 

tl.  Bees,  under  one  character  or  other, 
hkve  furnished  every  naturalist  with  a  set  of 
observations.  I  shall,  in  this  place,  confine 
myself  to  one ;  and  that  is  the  relation  which 
obtains  between  the  wax  and  the  honey.  No 
person  who  has  inspected  a  bee-hive,  can 
forbear  remarking,  how  commodiously  the 
honey  is  bestowed  in  the  comb :  and  amongst 
other  advantages  how  effectually  the  ferment- 
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ation  of  the  honey  is  prevented  by  distributing 
k  ipto  small  cells.    The  fact  is^  that  when 
the  lioney  is  separated  from  the  comb>  and 
pal  into  jars^  it  runs  into  fermentation^,  with 
a  much  leis  de;gree  of  heat  than  what  takes 
place  in  a  hive.    This  may  be  reckoned  a 
nioe^ :  but  independently  of  any  nicety  in 
ihc  matter,  I  would  ask,  what  could  the  bee  do 
with  the  honey,  if  it  had  not  the  wax  ?  how, 
at  least,  could  it  store  it  up  for  winter  ?  The 
wax>  therefore^ answers  a  purpose  with  respect 
to  die  honey;  and  the  honey  constitutes  that 
purpose  with  respect  to  the  wax.    This  is  the 
telitioD  between  them.    But  the  two  sub- 
stances, though,  together,  of  the  greatest  use, 
aodj  without  each  other,  of  little,  come  from 
a  different  origin.    The  bee  finds  the  honey, 
but  makes  the  wax.    The  honey  is  lodged  in 
the  nectaria  of  flowers,  and  probably  under- 
goes little   alteration ;    is   merely   collected : 
whereas  the  wax  is  a  ductile,  tenacious  paste, 
made  out  of  a  dry  powder,  not  simply  by 
kneading  it  with  a  liquid,  but  by  a  digestive 
procefs  in  the  body  of  the  bee.  What  account 
can  be  rendered  of  facts  so  circumstanced,  but 
that  the  animal,  being  intended  to  feed  upon 
honey,  was,  by  a  peculiar  external  configura- 
tion, enabled  to  procure  it  ?  that,  moreover, 

H2 
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wanting  the  honey  when  it  could  not  be 
procured  at  all,  it  was  further  endued  with 
the  no  lefs  necefsary  faculty  of  constructing 
repositories  for  its  preservation  ?  which  faculty» 
it  is  evident,  must  depend,  primarily,  upon 
the  capacity  of  providing  suitable  materials. 
Two  distinct  functions  go  to  make  up  the 
ability.  First,  the  power  in  the  bee,  with  re- 
spect to  wax,  of  loading  the  farina  of  flowers 
upon  its  thighs  :  microscopic  observers  speak 
of  the  spoon-shaped  appendages,  with  which 
the  thighs  of  bees  are  beset  for  this  very 
purpose  :  but  inasmuch  as  the  art  and  will  of 
the  bee  may  be  supposed  to  be  concerned  in 
this  operation,  there  is,  secondly,  that  which 
doth  not  rest  in  art  or  will,  a  digestive  facuhy 
which  converts  the  loose  powder  into  a  stilF 
substance.  This  is  a  just  account  of  the  honey 
and  the  honeycomb :  and  this  account,  through 
every  part,  carries  a  creative  intelligence  along 
with  it. 

Tlie  sting  also  of  the  bee  has  this  relation 
to  the  honey,  that  it  is  necefsary  for  the  pro* 
tection  of  a  treasure  which  invites  so  many 
robbers. 

III.  Our  businefs  is  with  mechanism.     In 
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the  panorpa  tribe  of  insects,  there  is  a  forceps 
in  the  tail  of  the  male  insect,  with  which  he 
catches  and  holds  the  female.  Are  a  pair 
of  pincers  more  mechanical,  than  this  provi- 
sion, in  their  structure  ?  or  is  any  structure 
more  clear  and  certain  in  its  design  ? 

IV.  St.  Pierre  tells  us*,  that  in  a  fly  with 
six  feet,  (I  do  not  remember  that  he  describes 
the  species,)  the  pair  next  the  head,  and  the 
pair  next  the  tail,  have  brushes  at  their  extre- 
mities, with  which  the  fly  drefses,  as  there 
may  be  occasion,  the  anterior  or  the  pos- 
terior part  of  its  body ;  but  that  the  middle 
pair  have  no  such  brushes,  the  situation  of 
these  legs  not  admitting  of  the  brushes,  if 
4ey  were  there,  being  converted  to  the  same 
use.  This  is  a  very  exact  mechanical  dis- 
tinctioq, 

V,  If  the  reader,  looking  to  our  distributions 
of  science,  wish  to  contemplate  the  chymistry, 
as  well  as  the  mechanism  of  nature,  the  insect 
creation  will  afford  him  an  example.  I  refer 
to  the  light  in  the  tail  of  a  glow-worm.     Two 

»  Vol.  i.  p.  342. 
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points  seem  to  be  agreed  upon  by  naturalists 
concerning  it :  first,  that  it  is  phospheric  j 
secondly,  that  its  use  is  to  attract  the  made 
insect.  The  only  thing  to  be  inquired  after, 
is  the  singularity,  if  any  such  there  be,  iri  the 
patural  history  of  this  animal,  which  should 
render  a  provision  of  this  kind  more  necefsary 
for  it,  than  for  other  insects.  That  singularity 
seems  to  be  the  difference,  which  subsists  be- 
jtween  the  male  and  the  female;  which  differ^ 
ence  is  greater  than  what  we  find  in  any  otlier 
gpecies  of  animal  whatever.  The  glow-worm 
is  a  female  caterpillar;  the  male  of  which  is  a 
fly ;  lively,  comparatively  small,  difsimilstr  to 
the  female  in  appearance,  probably  also  as 
distinguished  from  her  in  habits,  pursuits,  and 
manners,  as  he  is  unlike  in  form  and  external 
constitution.  Here  then  is  the  adversity  of 
the  case.  The  caterpillar  cannot  meet  hct 
(Companion  in  the  air.  The  winged  rover  dis- 
dains the  ground.  They  might  never  there- 
fore be  brought  together,  did  not  this  radiant 
torch  direct  th^  volatile  mate  to  his  sedentaiy 
female. 

In  this  example  we  also  see  the  resources  of 
art  anticipated.  One  grand  operation  of  chy- 
niistry  is  the  making  of  phosphorus ;  and  it 
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was  thought  an  ingenious  device,  to  make 
pbos{)hc(ifi9  matches  supply  the  place  of  lighted 
t^rs.  Now  this  very  thing  is  done  in  the 
body  of  the  glow-worm.  The  phosphorus  is 
not  only  made,  but  kindled ;  and  caused  to 
tvoit  a  steady  and  genial  beam,  for  the  purpose 
which  is  here  stated^  and  which  I  believe  to 
be  the  true  one. 

VI.  Nor  is  the  last  the  only  instance  that 
entomology  affords,  in  which  our  discoveries, 
or  rather  our  projects,  turn  out  to  be  imita- 
tions of  nature.  Some  years  ago,  a  plan  was 
s^ggested^  of  producing  propulsion  by  re« 
stction  in  this  way.  By  the  force  of  a  steam 
engine,  a  stream  of  water  was  to  be  shot  out 
of  the  stern  of  a  boat  -,  the  impulse  of  which 
stream  upon  the  water  in  the  river,  was  to 
ptsh  the  boat  itself  forward :  it  is,  in  truth, 
the  principle  by  which  sky-rockets  ascend  in 
the  air.  Of  the  use  or  the  practicability  of  the 
pl^  I  am  not  speaking ;  nor  is  it  my  concern 
to  praise  its  ingenuity ;  but  it  is  certainly  a 
contrivance.  Now,  if  naturalists  are  to  be 
believed,  it  is  exactly  the  device,  which  na- 
ture has  made  use  of,  for  the  motion  of  some 
species  of  aquatic  insects.  The  larva  of  the 
dragon  fly,  according  to  Adams,  swims  by 
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ejecting  water  from  its  tail ;  is  driven  forwafd 
by  the  re-action  of  water  in  the  pool  upon  the 
current  ifsuing  in  a  direction  backward  from 
its  body. 

VII.  Again ;  Europe  has  lately  been  sur- 
prised by  the  elevation  of  bodies  in  the  air  hj 
means  of  a  balloon.  The  discovery  consisted 
in  finding  out  a  manageable  substance,  whidi 
was,  bulk  for  bulk,  lighter  than  air;  and 
the  application  of  the  discovery  was,  to 
make  a  body  composed  of  this  substance  bear 
up,  along  with  its  own  weight,  some  heavier 
body  which  was  attached  to  it.  This  expe^ 
dient,  so  new  to  us,  proves  to  be  no  other 
than  what  the  Author  of  Nature  has  employed 
in  the  gofsamer  spider.  We  frequently  see 
this  spider's  thread  floating  in  the  air,  and 
extended  from  hedge  to  hedge,  acrofs  a  road^ 
or  brook,  of  four  or  five  yards  width.  Tlie 
animal  which  forms  the  thread,  has  no  wings 
wherewith  to  fly  from  one  extremity  to  the 
other  of  this  line  ;  nor  muscles  to  enable  it  to 
spring  or  dart  to  so  great  a  distance.  Yet  its 
Creator  hath  laid  for  it  a  path  in  the  atmos- 
phere ;  and  after  this  manner.  Though  the 
animal  itself  be  heavier  than  air,  the  thread 
which  it  spins  from  its  bowels  is  specifically 
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lighter.  This  is  its  balloon  The  spider  left 
to  itself  would  drop  to  the  ground;  but,  beings 
tied  to  its  thread,  both  are  supported.  We 
have  here  a  very  peculiar  provision :  and  to  a 
contemplative  eye  it  is  a  gratifying  spectacle, 
to  see  this  insect  wafted  on  her  thread,  sus- 
tained by  a  levity  not  her  own,  and  traversing 
regions,  which,  if  we  examined  only  the  body 
of  the  animal,  might  seem  to  have  been  for-* 
bidden  to  its  nature. 

I  tlunk  it  is  in  this  clafs  of  animals,  above 

all  others,  especially  when  we  take  in  the 

fflultitade  of  species  which  the  microscope 

discovers,  that  we   are    struck    with    what 

Cicero  has  called  '^  the  insatiable  variety  of 

nature."     There  are  said  to  be  six  thousand 

^ies  of  flies ;  seven  hundred  and  sixty  but- 

teiflies ;  each  different  from  all  the  rest.    (Sl 

Rerre.)    The  same  writer  tells  us  from  his 

own  observation,  that  thirty-seven  species  of 

winged  insects,   with   distinctions  well  ex- 

jprc(sed,  visited  a  single  strawberry  plant  in 

Ae  course  of  three  weeks*.    Ray  observed, 

''^ithin  the  compafs  of  a  mile  or  two  of  his 


^  Vol.  i.  p.  3. 
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Qwn  house^  two  hundred  kinds  of  butterflies, 
nocturnal  and  diurnal.  He  likewise  afserta^ 
but^  I  thinks  without  apy  grounds  of  exact 
computation,  that  the  number  of  species  of 
insects,  reckoning  all  sorts  of  them,  may  not 
be  short  of  ten  thousand  *.  And  in  this  vast 
variety  of  animal  forms,  (for  the  observation  is 
not  confined  to  insects,  though  more  appU«> 
cable  perhaps  to  them  than  to  any  other  clafs,) 
we  are  sometimes  led  to  take  notice  of  tht 
different  methods,  or  rather  of  the  studiously 
diversified  methods,  by  which  one  and  the 
same  purpose  is  attained.  In  the  article  of 
breathing,  for  example,  which  was  to  be  pro- 
vided for  in  some  way  or  other,  besides  tbt 
ordinary  varieties  of  lungs,  gills,  and  breathe 
ing-holes,  (for  insects  in  general  respire,  not 
by  the  mouth,  but  through  holes  in  the  sides,) 
the  nymphse  of  gnats  have  an  apparatus  to 
raise  their  backs  to  the  top  of  the  water,  and 
so  take  breath.  The  hydrocanthari  do  tlic 
like  by  thrusting  their  tails  out  of  the  water  f. 
The  maggot  of  the  eruca  labra  has  a  long  tail, 
one  part  sheathed  within  another,  (but  which 
it  can  draw  out  at  pleasure,)  with  a  starry 


♦  Wisdom  of  God,  p.  23.        t  Dcrhano,  p.  7. 
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tuft  at  the  endj  by  which  tuft,  when  expanded 
uptm  the  surface,  the  insect  both  supports  itself 
is  Aie  water,  and  draws  in  the  air  which  is 
nece&iry.  In  the  article  of  natural  clothing, 
we  have  the  skins  of  animals  invesied  with 
scales,  hah*,  feathers,  mucus,  froth ;  or  itself 
turned  into  a  shell  or  crust :  in  the  no  lefs 
necefsary  article  of  offence  and  defence,  we 
bare  teeth,  talons,  beaks,  horns,  stings, 
prickles,  with  (the  most  singular  expedient 
for  the  same  purpose)  the  power  of  giving 
the  electric  shock,  and,  as  is  credibly  related 
of  some  animals,  of  driving  away  their  pur- 
suers by  an  intolerable  foetor,  or  of  blacken- 
ing the  water  through  which  they  are  pursued. 
The  consideration  of  these  appearances  might 
induce  us  to  believe,  that  variety  itself,  dis- 
tinct from  every  other  reason,  was  a  motive  in 
the  mind  of  the  Creator,  or  with  the  agents  of 
his  will. 

To  this  great  variety  in  organized  life  the 
Deity  has  given,  or  perhaps  there  arises  out 
of  it,  a  corresponding  variety  of  animal  ap- 
petites. For  the  final  cause  of  this  we  have 
not  far  to  seek.  Did  all  animals  covet  the 
«tne  element,  retreat,  or  food,  it  is  evident 
how  much  fewer  could  be  supplied  and  ac« 
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commodated,  than  what  at  present  live  con* 
vcniently  together,  and  find  a  plentiful  sub- 
sistence. What  one  nature  rejects,  another 
delights  in.  Food,  whic|i  is  nauseous  to  one 
tribe  of  animals,  becomes,  by  that  very  pro- 
perty which  makes  it  nauseous,  an  alluring 
dainty  to  another  tribe.  Carrion  is  a  treat  to 
dogs,  ravens,  vultures,  fish.  The  exhalations 
of  corrupted  substances  attract  flies  by  crowds. 
Maggots  revel  in  putrefaction. 


ESSAY  VI. 


On  the  JVaiaw. 


Of  this  GENUS  there  are  thirty-one  species^ 
but,  in  this  Efsay,  I  shall  only  enumerate  such 
as  are  planted  in  this  country  for  use.  The 
species  are : 

1.  Salix  f  alba  J  foliis  lanceolatis  acuminatis 
serratis  utrinque  pubescentibus ;  serraturis 
infimis  glandulosis.  Lin.Sp.  PI.  1449.  WUlom 
with  spear-shaped,  acute-pointed,  satved  leaves. 
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whkh  are  downy  on  both  sides,  and  glands 
below  the  saws.  Salix  vulgaris  alba  arbo- 
rescens.    C.  B.  P.  453.     The  Wliite  Willow. 

m 

This  is  the  common  White  Willow,  which  Is  fre- 
quently found  growing  on  the  sides  of  rivers  and 
ditches  in  many  parts  of  England.    It  grows  to  a  large 
size,  if  the  branches  are  not  lopped  off;  the  shoots  are 
covered  with  a  smooth,  pale,  green  bark ;  the  leaTCi 
are  spear-shaped,  between  three  and  four  inches  long, 
and  nearly  one  broad  in  the  middle,  drawing  to  a 
point  at  each  end ;  they  arc  very  white  on  their  under 
side,  and  their  tpper  side  is  covered  with  short,  white, 
W00II7  hairs,  though  not  so  closely  as  the  under ;  the 
catkins  are  short  and  pretty  thick.    The  wood  is  very 
white,  and  polishes  smooth,  on  which  account  it  is 
inuch  sought  after  for  milk-pailsi  &c. 

*.  Salix  (triandria)  foliis  serratis  glabris, 
floribus  triandris.  Lin.  Sp.  Plant.  1442. 
Willow  zoith  smooth  sawed  leaves,  and  flowers 
having  three  stamina.  Salix,  folio  auriculato 
splendente,  flexilis.  Raii.  Hist.  1420.  Willow 
with  lucid  eared  leaves  and  flexible  branches. 
The  Smooth  Willow. 

This  sort  grows  to  be  a  large  tree  5  the  young 
branches  are -covered  with  a  grayish  bark  5  the  leaves 
arc  smooth,  and  of  a  lucid  green,  ending  in  acute 
points  I  they  are  eared  at  their  base,  and  sawed  on 
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'dieir  cdgesy  and  are  green  on  both  sides.}  tbebraaches 
grow  pretty  erect  and  are  flexible.  This  is  frequently 
planted  in  Ozier  grounds  for  the  basket-maker.  The 
catkins  are  long  and  narrow^  and  the  scales  open  and 
acute*pointed. 

3.  Salix  /T^^'^'^^^'^y^  fo'l^s serratis  glabris, 
flosculis  pentandris.  Lin.  Sp.  PI.  1442.  lVil* 
low  with  smooth  sawed  leaves,  and  flowers  havimg 

five  stamina.  Salix  folio  laureo,  seu  lato  gbbro 
odorato.  Rail.  Hist.  1420.  fVillow  with  a 
baj/'leqf,  or  broad-leaf,  smooth  and  szveet' 
scented.     The  Sweet  Willozv. 

This  has  thick  strong  dx>ots  coTered  with  a  -daik- 
green  bark ;  the  leaves  are  broad,  and  rounded  at 
both  ends)  they  are  very  smooth,  sawed  on  their 
edges,  and  when  rubbed  hare  a  grateful  smell.  It  is 
sometimes  called  the  Bay-leafed  Willow,  and  is  a  tree 
of  quick  growth.  The  branches  are  brittle,  which 
makes  them  improper  for  many  purposes. 

4.  Salix  (vitellina)  foliis  serratis  ovatis 
acutis  glabris ;  serraturis  cartilagineis,  petiolis 
calloso-punctatis.  Lin.  Sp.  PI.  1442.  Willow 
with  smooth,  oval,  acute,  sawed  leaves,  having 
cartilaginous  indentures,  and  foot-stalks  with 
callous  punctures.  Salix  sativa  lutea,  folio 
crenato.     C.  B.  P.  473.     Yellow  cultivated 
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Wiihto  y>Uh  a  crenated  leaf.      Tlie  Golden 
WiUaw. 

This  sdrt  has  slender  tough  shoots,  which  are  of  a 
yellow  colour;  the  leaves  are  oval,  acute-pointed, 
smooth,  and  sawed  on  their  edges ;  the  saws  are  car- 
tiiapnous,  and  the  foot«stalks  of  the  leaves  have 
calloQs  punctures.  Being  very  pliable,  it  is  much 
planted  in  the  Ozier  grounds  for  the  basket-maker, 
bat  it  never  grows  to  a  large  size. 

5.  Saltx  (amygdalina)  foliis  serratis  gla* 
bris  lanceolatis  petiolatis,  stipulis  trapezi- 
formibus.  Lin.  Sp.  PI.  14^2.  Willow  with 
snmthy  spear-shaped,  sawed  leaves,  having  foot^ 
stalks,  and  trapezium-shaped  stipule.  Salix 
folio  amygdalino  utrinque  virente  aurito, 
C.  B.  P.  4S .  Almond-leaved  Willow  with  leaves 
tokich  are  eared,  and  green  on  both  sides.  Tlie 
'Almond-leaved  WilUnu. 

This  is  a  Willow  of  the  middle  size,  sending  forth 
mimerous,  flexible,  tough  branches,  covered  with  a 
light  green  bark.  The  leaves  are  spear-shaped,  smooth, 
serrated,  acute,  eared  at  their  base,  and  of  a  light 
green  colour  on  both  sides.  The  flowers  are  oblong 
catkins,  which  turn  to  a  light  down  in  the  summer. 
There  are  several  sorts  of  this  species  which  arc  of  in- 
ferior value ;  but  this  is  generally  distinguished  from 
the  others  by  the  name  of  the  Old  Almond-leaved 
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Willow.  TJ)c  branches  are  very  tough  and  flexible, 
and  wlicn  jilantcd  in  ihc  Uzicr  way,  and  grown  one 
year  fiom  ihc  stooh,  arc  very  strong,  and  highly  scr- 
ticeable  for  the  dilfciunt  purposes  of  baGkct-maldng. 

6.  Salix  (fragilh)  foliis  scrratis  glabris 
ovatc-Iaiiceolatis,  petiolis  dentato-glandu- 
losis.  Lin.  Sp.  PI.  1442.  Willow  icUh  oval 
fpear-sliifped,  smooth,  sawed  IcaveSt  and  den' 
tafcd  glandular  fool-slalks.  Salix  folio  longo 
latoquc  splcntlente,  iragllis.  Raii  Syn.  3. 
p.  448.     7he  Crack  iVilbiv. 

TItis  grows  to  n  middle  size  i  the  shoots  itc  co- 
vered with  a  browni&h  bark,  and  very  brittle,  ao  are 
unfil  for  the  ba&kct.makcr.  The  leaves  are  near  lire 
inches  long,  and  one  broad,  arc  of  a  lucid  green  on 
both  »idcs,  and  sawed  on  their  edges  ;  the  catkins  are 
long  and  slender,  and  the  scales  aic  pretty  long,  acutc- 
poinied,  and  stand  open.  It  is  contmonly  called  the 
Cracli  Willow,  fiom  the  Uranrhea  being  very  brittle, 
o.  The  inaJe  eniLin  growing  on  a  difTcienc  tree  from 
the  fem:ilc.  k.  A  m:ilc  lloMer.  n.  Diito  with  its 
nectatiuRir,  sod  two  stamina  d.  d.  magnified.  s.Tbe 
scale  and  necrarium  magnified,  f.  The  female  ratkia. 
g.  A  female  flowtr.  c.  liiito  Ria)[niRed.  u.  The 
embryo,  magnified,  i.  The  cai>«ilc.  i.  Ditto,  mag- 
nified. K.  A  tranirerse  section  of  ditto  magnified. 
L.  As  it  bunts,  to  emit  the  seed,  magnified,  u.  A 
•eed,  nagnilicd. 
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7.  Salix  (purpurea)  foliis  scrratis  glabris 
lanceolatis  s  inferioribus  oppositis.  Lin.  Sp. 
PI.  14i4.  Willow  with  smooth,  spear-shaped, 
sawed  leaves ^  the  loiver  ofrvhich  grow  opposite. 
Salix  folio  longo  subluteo  non  auriculato,  vi- 
minibus  rubris.  Raii  Syn.  450.  Tlie  Purple 
Willow. 

This  is  a  tree  of  middling  size ;  the  shoots  are  very 
pliable,  and  fit  for  the  basket-maker,  which  recom- 
mends it  for  the  Ozier  grounds  \  they  are  of  a  re  Jdi(h 
colour;  the  leaves  ara  spear-shaped,  sm^jth,  and 
sawed  on  their  edges :  those  on  the  lower  part  of  the 
branches  are  placed  opposite,  but  on  the  upper  they 
are  alternate,  and  of  a  yellowish  green. 

8.  Salix  (viminalis)  foliis  subintcgerrimis 
lanceolato-linearibus  longifsimis  acutis  subtus 
sericeis,  ramis  virgatis.  Lin.  Sp.  PJ.  1448. 
Willow  with  the  longest,  linear  spear-shaped, 
acute  leaves,  which  are  almost  entire,  and  silky 
on  their  under  side,  and  rod-like  branches.-^ 
Salix  foliis  angustis  et  longifsimis  crispis  subtus 
albicantibus.  J.  B.  i.  p.  212.  Willow  with 
the  longest,  narrow,  curled  leaves,  zvhich  are 
zi'hite  on  tlicir  under  side.     The  Ozier. 

The  Ozicr  is  a  tree  of  low  growth,  though  the 
shoots  grow  amazingly  long  and  strong  in  one  year 
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from  the  stools.  The  leaves  are  spear-shaped,  narrow^ 
longi  acute,  almost  entire,  of  a  blueish  green  on  their 
upper  side  and  hoary  underneath,  and  grow  on  very 
short  foot-stalks.  This  is  the  most  propagated  of  all 
the  kinds  for  basket-making :  It  admits  of  several  sorts 
of  different  value,  but  all  are  useful  to  the  basket- 
maker.  The  varieties  usually  go  by  the  names  of 
the  Green  Ozier,  the  Old  Basket  Ozier,  Welch 
Wicker,  &c. 

9.  Sal IX  (rubra)  foliis  integerrimis  gla- 
bris  lineari-lanceolatis  acutis.  Huds.  Flor. 
Angl.  428.  Willow  with  entire^  linear  spear- 
shaped^  smooth  leaves.  Salix  minimi  fragilis 
foliis  longifsimis  utrinque  viridibus,  non  ser- 
ratis.  Raii  Syn.  449.  The  least  brittle  Willow^ 
with  very  long  leaves  which  are  green  on  both 
sides,  and  not  sawed.     The  Red  Willow. 

This  sort  having  very  pliant  branches,  is  much 
planted  in  the  Ozier  grounds.  The  leaves  are  very 
long  i  arc  spear-shaped  and  entire,  and  green  on  both 
sides.  It  grows  to  a  middling  size,  if  planted  in  moist 
land. 


10.  Salix  (Babylonica)  foliis  serratis  glabris 
lineari-lanceolatis,  ramis  pendulis.  Lin.  Sp. 
PI.  1443.  Willow  with  smooth,  sawed,  linear 
spear-shaped  leaves^  and  hanging  branches. 
Salix  Oricntalis,  flagellis  deorsum  pulchri  pen- 
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dentibus.    Tourn.  Cor.  41.     The  Babylonian, 
or  Weeping  Willow. 

The  Weeping  Willow  of  Babylon  grows  to  a  con- 
sidenble  size.  Its  branches  arc  long,  slender,  and 
pendulous,  which  makes  it  proper  to  be  planted  upon 
the  banks  of  riverSf  ponds,  and  over  springs ;  tiie 
kives  are  long  and  narrow ;  and  when  any  mist  or 
dew  falls,  a  drop  of  water  is  seen  hanging  at  their  ex- 
tremities, which,  together  with  the  hanging  branches, 
gifcs  this  tree  a  most  mournful  look.  On  that 
accoQot,  garlands  of  forsaken  lovers  were  made  of  the 
twigs  of  this  Willow.—"  The  Willow,  worn  of  for- 

loni  paramours." — Spencer. *'  I  offered  him  my 

"  company  to  a  Willow-tree,  to  make  him  a  garland 
*' as  being  forsaken." — Shaksfeare. 

It  is  probable  that  under  those  trees  the  children  of 
Israel  mourned  their  captivity.  "  By  the  rivers  of 
"  Babylon,  there  we  sat  down,  yea  wc  wept  when  wc 
**  remembered  Zion :  We  hanged  our  harps  upon  the 
"Willows  in  the  midst  thereof." — psalms.  In  the 
tragedy  of  Macbeth,  Malcolm,  under  similar  circum- 
ttances,  exprefses  his  grief  in  the  same  emphatical 
manner. — ««  Let  us  seek  out  some  desolate  shade,  and 
*•  there  weep  our  sad  bosoms  empty." 

II.Salix  (helix)  foliis  serratis  glabris  lan- 

.  ceolato-lincaribus,  supcrioribus  oppositis  obli- 

quis.    Lin.  Sp.  Pi.  1444.     Will(rw  with  linear^ 

^pear-shaped,  smooth^  saiced  leaves,  the  upper 

of  u:hich  are  placed  obliquely  opposite.  ^  Salix 

12 
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humilior,  foUis  angustis  subcaeruleis  ex  ad- 
verso  binis.  Raii  Syn.  2.  p.  297.  The  Rose 
Willow. 

The  Rose-Willow  is  of  muck  lower  growth  than 
the  former.  The  body  of  the  tree  is  covered  with  a 
rough,  yellow  bark.  The  branches  are  upright,  tought 
and  of  a  reddish  colour.  The  leaves  are  spear-shaped, 
narrow,  smooth,  of  a  blueish  green  colonr,  and, 
towards  the  upper  part  of  the  branches,  are  nearly 
opposite  to  each  other.  The  flowers  come  oat  from 
the  sides  of  the  branches,  and  numbers  of  them  are 
joined  together  in  a  rose-like  manner,  forming  a  sin- 
gular and  beautiful  appearance.  This,  however,  is  not 
a  flower,  but  an  accidental  excrefsence,  occasioned  by 
a  wound  made  in  the  bark  of  the  tender  branches  by 
a  certain  fly,  for  the  reception  of  its  egg,  which  soon 
produces  a  worm.  This  insect  is  minutely  described 
by  Swammerdam  in  his  •*  Book  of  Nature.**  Our 
old  English  botanists  being  unacquainted  with  this 
part  of  natural  history,  supposed  the  tree  a  distinct 
species,  and  called  it  Salix  Rosea. 

12.  Salix.  (caprca)  foliis  ovatis  rugosis, 
siibtus  tomentosis,  undatis  supern6  denticula- 
tis.  Lin.  Sp.  PJ.  1448.  Willmo  with  oval 
rough  leaves  which  are  zcaved,  woolly  on  their 
under  side,  and  indented  towards  the  top, 
Salix  latifolia  rotunda.  C.  B.  P.  474.  The 
Salloic. 
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The  Sallow  is  well  known  all  over  England^  and 

delights  in  a  dry,  rather  than  a  moist  soil.    It  is  a 

tree  rather  below  the  middle  growth.    The  branches 

are  brittle,  smooth,  of  a  dark  green  colour,  and  their 

chief  use  is  for  hurdle-wood  and  the  (ire ;   though 

the  trunk,  or  old  wood,  is  admirable  for  several  uses 

in  the  turnery  way.     The  leaves  are  oval,  rough, 

waved,  indented  on  the  top,  and  woolly  underneath. 

The  catkins  are  very  large  and  white ;  they  appear 

early  in  the  spring,  and  are  much  resorted  to  by  the 

bees,  on  their  first  coming  out  of  their  hives  at  that 

early  season. — The  bark  of  this  species  of  Willow,  has 

been  found  of  equal  efficacy  with  the  Peruvian  Bark 

in  agtteish  complaints.    It  comes  cheap ;  and  as  the 

tree  is  a  native  of  this  country,  it  may  prove  a  valuable 

acquisition  to  the  Materia  Medica.    When   used  in 

decoction,  the  following  formula  is  recommended. 

R*  Corticis  Salicis  latifolix  siccati  ^  ifs.    In  pulve- 

rem  crafsum  redige,  et  macera  in  aquae  fontanx  libris 

daabus  per  horas  sex;  deinde  coque  leni  igne  per 

quartam  vel  tertiam  partem  horae  et  cola  pro  usu. 

Capiat  aeger  cochlearia  duo  vel  tria  larga  decocti  tei: 

vd  qtMter  de  die ;  sed  in  febre  iritermitente,  dare 

oportet  unciam  unam  aut  duas  secundi  vel  tcrcii 

^uoque  hor^  absente  paroxysmo. 

13.  Salix  (hermaphroditica)  foliis  serratis 
glabris,  floribus  hermaphroditis  diandris.  Lin. 
Sp.  PI.  1442.  Salix  latifolia  folio  splendente. 
Rail  Syn.  450.     Tlic  Shining  Willow. 

This  is  a  large  growing  tree,  sending  forth  several 
4  13 
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slender  branches,  which  hang  down  and  are  corered 
with  a  pale  brown  bark.  The  leaves  are  smooth^ 
i;landalous,  serrated,  and  of  a  yellowish  green  coloar. 
The  flowers  are  numerous  hairy  catkins,  and  the 
male  flowers  have  two  stamina  only.  They  appear 
early  in  the  spring;  and  the  females  are  succeeded  by 
downy  seeds,  like  the  common  Willow. 

14. Salix  f phyliclfblia )  foliis  serratis  glabris 
lanceolatis:  crenis  iindatis.  Lin.  Sp.  PI.  144?. 
The  Phylica-Leaird  Willow. 

This  is  a  tree  of  lower  growth  than  the  former- 
The  branches  are  numerous »  flexible,  tough,  and 
serviceable  for  several  articles  in  the  basket  way. 
The  leaves  are  spear-shaped,  smooth,  serrated,  and 
waved  on  their  edges.  Tiie  flowers  are  long  catkins, 
which  come  out  early  in  the  spring  from  the  sides 
of  the  branches,  and  they  soon  afibrd  a  large  quantity 
of  down. 


15.  Salix  (hastata)  foliis  serratis  glabris 
subovatis  acutis  scfsilibus,  stipulis  subcordatis. 
Lin.  Sp.  PI.  1443.     The  Hastated  Willow. 

This  is  a  middle-sized  trre,  sending  out  several 
long  green  shoots  from  the  stools,  which  are  very  f|iU 
of  pith,  hut  neverthelcfs  tough  and  useful  for  the 
basket-maker.  The  leaves  aie  nearly  oval,  acute^ 
smooth)  serrated,  sit  close  to  the  branches^  and 
have  very  broad  appendices  to  their  casest      The 
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fiowert  are  an  oblong  yellow-catkin,  and  come 
out  in  the  spring  from  the  sides  of  the  young 
shoots. 

The  Willow  belongs  to  the  clafs  and  order 
Dioecia  Diandric,  having  male  and  female 
flowers  on  separate  plants,  and  whose  male- 
flowers  have  two  stamina.  The  flowers  of 
that  species  called  the  Sallow  make  their  ap- 
pearance about  the  eleventh  of  March,  and 
the  leaves  are  out  by  the  seventh  of  April. 
The  leaves  of  the  Weeping  Willow  appear 
about  the  first  of  that  month  ;  and  the  buds  of 
the  White  Willow  swell  about  the  tenth.  By 
the  eighteenth,  the  leaves  are  quite  out,  and 
the  flowers  full  blown.  The  catkins  of  the 
JSalJow  are  formed  about  the  fifth  of  October, 

The  Willow,  Sallow,  and  Ozier,  from  the 
quicknefs  of  thier  growth,  naturally  claim  the 
attention  of  such  Gentlemen  as  have  lands 
suitable  to  their  cultivation ;  and  indeed  the 
immediate  profit  that  they  yield  makes  them 
a  desirable  object  of  attention.  In  order  to 
raise  a  bed  of  Oziers,  the  ground  should  be 
dug  over,  or  ploughed  ;  but  where  expense  is 
pot  a  consideration,  the  preference  should  be 
jiven  to  the  spade.    The  cuttings  must  then 

14 
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be  procured  ;  and  although  they  should  con- 
sist chiefly  of  the  true  Ozier  kindsj  yet  other 
sorts  must  be  introduced  into  the  Ozier  bed 
to  make  it  complete,  and  more  useful  to  the 
basket-maker,  who  will  want  the  different 
sorts  for  the  different  purposes  of  his  trade. 
Besides  the  true  Ozier,  of  which  the  plan* 
tation  is  chiefly  to  consist,  there  must  be  tb^ 
Sallow,  the  long-shooting  Green  Willow,  the 
Crane  Willow,  the  Golden  Willow,  the  Silver 
Willow,  the  Welch  Wicker,  &c. ;  by  which 
names  they  are  best  known. 

The  cuttings  should  be  of  two  years  wood, 
though  the  bottom  parts  of  the  strongest  one- 
year  shoots  may  do.  They  ought  to  be  two 
feet  and  a  half  long,  a  foot  and  a  half  of 
which  should  be  thrust  into  the  ground,  and 
the  other  foot  should  remain  for  the  stool. 
ITicse  cuttings  should  be  put  in  at  two  feet 
two  inches  distance  each  way  ;  and  all  the 
summer  following  the  weeds  must  be  kept 
under ;  the  summer  after  thst,  the  tallest  of 
the  weeds  should  be  liacked  down.  The 
Willows  must  continue  growing  for  three 
years,  when  they  should  be  all  cut  down  to  the 
first-planted  head.  They  will  sell  well  to  the 
hurdle-maker;   and  there  will  be  a  regular 
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quantity  of  proper  stools  left,  to  exhibit  an  an- 
nual crop  of  twigs,  which  will  be  worth  five 
or  six  pounds,  or  more,  per  acre,  to  be  sold  to 
the  basket-maker.    But  the  price  of  the  twigs 
IS  greater  or  lefs,  in  proporton  to  the  nature 
of  the  situation.     Watery  ground,    by  the 
sMcs   of   navigable  rivers,    planted  in  this 
manner,  will  produce  a  greater  price  per  acre  j 
because  near    such    places    there    generally 
tfeside  a    number   of   basket-makers,    who, 
haying    the  conveniency  of  water-carriage, 
can  send  their  work  with  more  ease  to  distant 
places. 

Plantations  of  these  kinds  may  not  only  be 
regularly  made  to  great  advantage  on  watery 
gtound,  and  by  the  sides  of  rivers,  but  the 
very  islands,  or  any  part  where  there  is  mud 
or  earth,  may  be  planted  this  way,  to  the 
great  profit  of  the  proprietor.  And  here 
suffer  me  to  give  one  caution  in  the  planting 
of  these  places  :  Let  the  rows,  which  should 
always  run  the  same  way  with  the  stream, 
be  at  a  greater  distance  from  each  other,  and 
the  cuttings  proportionably  closer  in  the  rows. 
I  advise  the  distance  of  the  rows  to  be  greater 
in  these  places,  that  the  floods  may  have  free 
liberty  to  carry  off  the  sludge,  which  would 
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Otherwise  be  detained  to  the  prejudice  of  the 
sets.  Plantations  of  Willows  to  be  cut  down 
jcvery  six  or  seven  years  for  poles,  should 
be  raised  in  the  same  manner,  remembering 
that  the  sets  should  be  placed  at  a  greater 
distance,  viz.  one  yard  ;  but  when  designed 
for  hurdles,  to  be  cut  every  second  or  third 
year,  the  distance  need  not  be  so  great. 

In  order  to  raise  a  Salictum,  or  Plantation 
of  Willows  for  timber,  the  ground  must  be 
dug  or  ploughed ;  and  the  cuttings  for  this 
purpose  should  be  of  the  last  year's  shoot« 
They  ought  to  be  a  foot  and  a  half  long, 
and  a  foot  of  each  should  be  thrust  into  the 
ground,  at  the  distance  of  three  feet  each 
way.  The  latter  end  of  May,  ©r  the  begin* 
ning  of  June,  the  plantation  should  be  Iooke4 
over ;  when  such  sets  as  have  shot  out  too 
luxuriantly  should  have  all  the  branches  re- 
moved, except  the  strongest  leading  shoot. 
All  this  summer  and  the  next,  the  weedf 
must  be  kept  down  ;  afterwards  the  trees  wiU 
demand  no  farther  care  till  the  time  of  thin- 
ning, which  will  be  in  about  five  or  six  years. 
When  the  branches  interfere  with  each  other^ 
the  weakest  tree  should  be  grubbed  up  an4 
taken  away,  to  make  room  for  the  remainder, 
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In  five  or  six  years  more  they  will  require 

a  second  thinning.    In  this  manner  they  must 

be  thinned  as  often  as  they  touch  one  another, 

till  the  trees  are  arrived  to  their  full  maturity. 

By  planting  the  cuttings  a  yard  asunder  at 

first,  and  afterwards  thinning  of  them,  they 

not  only  draw  each  other  up,  and  by  that 

means  aspire  to  a  great  height,  but  the  plants 

taken  away  to  make  room  for  the  strongest, 

\9\\i  bring  in  a  considerable  profit  when  sold 

as  poles. 

The  sorts  used  for  plantations  of  these  trees 
have  hitherto  been  the  common  White  and 
Red  Willow.  These,  however,  seem  now  to 
give  place  to  other  kinds  which  have  been 
lately  introduced. 

Sets  proper  to  be  planted  by  the  sides  of 
ditches,  &c.  for  pollards,  should  be  nine  feet 
in  length,  two  feet  and  a  half  of  which  must 
be  thrust  into  the  ground,  having  first  prepared 
the  way  by  driving  down  a  crow,  or  some 
such  instrument,  to  prevent  the  bark  from 
separating  from  the  stem.  After  they  are 
planted,  they  should  be  thorned  from  cattle ; 
?Qd  in  five  or  six  years  they  will  be  fit  for 
;    and  thus  they  may  continue  to  be 
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lopped  every  fifth  or  sixth  year,  to  the  im- 
provement of  ditch-sides,  water-gutters,  &c. 
were  it  only  for  the  fuel,  as  it  emits  little 
smoke,  and  is  remarkably  sweet;  it  bums 
pure  and  clear  to  the  last,  and  therefore  proper 
for  ladies'  chambers,  and  such  people  as  are 
curious  in  procuring  the  sweetest  sorts  of  fire- 
wood. 

Willows  may  be  planted  in  the  autumn, 
but  the  spring  is  the  surest  season.  The 
planting,  however,  should  not  be  delayed  later 
than  February,  as  the  shoots  of  the  succeed- 
ing year  would  not  only  be  retarded,  but  the 
stoels  from  whence  they  were  taken  greatly 
injured. 

Amongst  the  ancients,  the  Willow  was  ap» 
propriated  to  many  uses,  but  it  was  chiefly 
cultivated  for  binders,  to  be  employed  in  the 
vineyard.  With  them,  every  thing  that  regard- 
ed the  cultivation  of  the  Vine  was  attended 
to  with  scrupulous  exactnefs ;  and  Columella, 
when  describing  the  different  things  requisite 
for  the  vineyard,  emphatically  styles  Willows, 
Reeds,  and  Chesnut-trees,  "  the  dowries"  for 
vineyards.  Of  Willows,  binders  were  made; 
Reeds  made  frames ;  and  Chesnut-poles  were 
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employed  for  props.     The  quantity  of  land 
required  for  each  of  these  is  thus  described  by 
Columella.     One  acre  (jugerum)  of  Willow- 
ground  will  raise  binders  sufficient  for  twenty- 
five  acres  of  vineyard.     A  single  acre  planted 
with  Reeds,  is  sufficient  for  furnishing  frames 
for  twenty  acres  -,  an  acre  planted  with  Ches- 
nut-trees  is  enough  for  propping  as  many  acres 
as  an  acre  planted  with  Reeds  can  furnish 
frames  for.    Lib*  iv.  cap.  xxx. 

The  ancient  Britons  used  boats  made  of 
Wicker,  covered  with  skins,  for  pafsing  rivers 
and  arms  of  the  sea : 

Frimum  cana  Salix  madefacto  vimine  parvani 
Texitur  In  puppim,  cxsoque  induta  Juvenco, 
Vectoris  paliens,  tumidam  superemicat  axnnem. 
Sic  Venetus,  stagnante  Pado,  fusoque  Britannus 
Navigat  Qccano.  ■—  ■■■  ■— ■  .— . , 

LUCAV. 

Besides  these  boats,  our  rude  forefathers 
knew  how  to  make  baskets  of  Wicker,  which 
were  held  in  estimation  even  at  Rome.  Of 
these  Martial  says, 

Barbara  de  pictis  veni  Bascauda  Bricannis: 
Sed  me  jam  mavult  dicere  Roma  suam. 
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ESSAY  vn. 


On  the  Ecammy  of  a  Park. 

IT  has  been  generally  supposed,  that  a  deer- 
park  is  an  expensive  article  of  luxury ;  and, 
I  confefs,  I  myfelf  was  much  imprefsed  with 
that  opinion  :  in  order,  therefore,  to  ascertain 

• 

the  amount  of  my  annual  expenditure  in  that 
article,  I  directed  an  exact  account  to  be 
kept  of  the  profit  derived  from  my  small  en- 
closure, setting  against  it  the  estimated  rent 
of  the  land,  taxes,  cost  of  labour,  people*s 
wages,  cost  of  maintaining  the  pales  and 
temporary  fences,  &c.  Tlie  result,  I  con- 
fefs, surprised  me;  for  it  appeared  to  me, 
after  three  years  trial,  that,  reckoning  the 
venison  I  kill  at  the  price  at  which  I  could 
sell  it  to  the  dealers  in  that  article  in  London, 
I  am  regularly  a  gainer  by  holding  it  in 
hand. 


GEORGICAL  ESSAYS. 


133 


The  extent  is  about  340  acres  of  moderate 
land^  as  will  appear  by  the  rent  set  upon  it. 
The  stock  of  deer  is  meant  to  be  confined  to 
300  head /but  the  keeper  is  seldom  content 
with  that  quantity:  the  annual  slaughter 
should  be  about  twelve  brace  of  bucks,  and 
six  of  does  and  haviours. 

For  the  profit  and  lofs  see  the  following 
pages. 
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The  Rcveshy  Park  account  from  Mickadmas,  I80I, 

to  Michaelmas,  1802. 

J^eni  and  Expenses^      Dr, 

Ittnt  andparochuA  rata*       £•      /.     d,     £•      /•     dm 

To  one  year's  rent 209     7     2^ 

To  parochial  rates  at  5s. 

9(1.  per  poand €0    3     9 

269  10  Ifi 

To  25  Derbyshire  sheep  at 

28s.  each 35     0     O 

To  a   man's  time  and   ex* 

pen^es   driving  the  same 

from       Derbyshire        to 

Revesby    2  18     !{. 

• 37  18     \l 

Beasts. 

To  6  Scots,  at  7l.  7$.  each  44     2    0 
To  beast  farrier 1     1     0 

45    3    a 

To  the  park-keeper  for  one 

year's  salary .•... .40    0    O 

Haj. 

To   mowing    100   acres   of 

grafs,at3s  pcracre 15     0    O 

To  earnest 0    5     0 

To  making  hay,  and  slack- 
ing the  same>  at  4s.  6d» 
per  acre 22  10    0 

37   15     0  ■ 

Dr.  Carried  over £^02  12     1 


• 
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Bevesby  Park  account  from  Michadmas  1801^ 
id  Michaehtm  1 809. 


Prtfits.     Or. 
Deer.  JS,     /.     J.    JS,    /.    J, 

fej  10} bnkret>r bocks,  dauglH  ^^ 

tered  At  181.  per  brace    189    0    Q 
By  Ij. brace  of  haviour  bucks, 

at  181.  per  bnice^«* 27    O    O 

tjr  44  ditto  of  does,   at  8l. 

perbrace 34    0    0 

— ^«-^    250    e    # 
Beasis, 

Bj  the  milk  of  5  cows  for  40 

weeks,  at  14  pints  each 

cow  per  day,being  19600 

pints  at  ^.  per  pint... iii40  19    S 
BjrS  Scots,  worth  151.  15s. 

each 81  18    0 

By  the  agistment  of  the  red 

ibeet  bull,'  52  weeks,  at 

ii.ptiWeek  5    4    0 

lythe  agistmefitof  5  heifers. 

iHuiieljr,Patty  and  2  black 

ones,  52  weeki  each,  at 

I3d« per  be^,  per  week  it  U    0 
BjlhCragMiii^iit  of  2  heifers^ 

Oipsey  and  Primrose,  2 

weeks  and  i  days,  at  1 8d. 

per  head,  per  week  0    8     Ij^ 

Bylir.  Bonner  for  a  calf 4  14    6 

Bjflfr.RobMs  for  ditto  t     I    0 

145  16    5} 

Sie^. 

tj  25  Derbyshire  diee^,  af 

SI.  St.  each 52  10    0 

te  tod.. 5    2    « 

i—       5S  12    rf 

'   '     er.Cifrirfo^f. :...^«  "iB   9i 

Vohane  V.  K 


u 


Mat  Mmd  L/ftm^         Ik.  ^    J^    d,    ^    s^    s 


fly    I"    r         SI  li  » 

T*  lae  teas,  cccspiei  m 
loodrs^  fie  Imv,  10da«v 

bftruircri,    at    124.     per 

bft&dr*:l ..^.....•^•.^•.^  «0    O 

For   taaukra^    t^    iBSK;* 

iO  tiai s  ^  1^  ptf  ^f  — ^  iO    O 

iO    O    i 


To  aofriiig  tbe  iknlles  wad  rubes  ift  ife 
pvk  _ ^ S    O 

To  repain  of  tke  fH>rk  frrnif  ;  the 
cnmfcraice  thereof  b  750  roodiv 


to  n  roar.4l  in  40  fcan^  ||;i«^es  lt£ 
foods 


of  perk  fcgfing,  to  be  dose  m 
each  jear,  at  ^.  i<^  42.  per  food.  ....^41  11  1 
To  trap  fer  fencin|[  off*  tee  Bieadow  m 
the  park,  bciDic  45  dozce,  aad  adailtii^ 
tbem  to  last  iO  >ea^s,  g^^c*  4^  doflea 
to  be  made  in  each  i ear,  at  41.  lOk  per 

19    t 


'/- 


Paid  WtUian  Dickinson  for  catting  an 
■ndcrdrain  io  the  parky  beiiq^  S  feet  in 
depth,  96  roods »t  Is.  per  rood  •.....••  4  l€ 

Sinking  the  ootUI  O    9 

TosiioeUaDeons  cspenses,  at  I  per  cent  5    t 


-  •     * 


Tif^ictttasdcxpeoses,*..«.^,«fM6    S  1 


The  Reocsby  Park  account  from  Alichadmas  ISOl, 

to  Michaelmas  1802 

Brought  ov€r.« 454     8     9| 

By  the  agistment  of  1 3  horses,  namely,  6 
saddle  horses,  1  two-year  old  colt,  and 
6  waggon  horses,  52  weeks,  at  2s.  per 
head  per  week »....« 67  12    0 

By  ditto  of  2  yearling  colts,  52  weeks,  at  '^ 

Idd.  per  head,  per  week  «  7  16    0 

By  ditto  of  Brisk,  from  October  10,  1801, 
to  March  14,  180?,  being  22  weeks,  at 
2s.  perw<^ek « 2    4    0 

By  ditto  of  2  horses,  namely,  Sturdy  and 
Sir  Joseph's  poney.,  from  October^  10, 
1801,  to  June  11,  1802,  being  :i5 
weeks,  at  2s.  per  head,  per  week '7     0    0 

By  dittot  of  6  coach  horses,  from  October  > 

10,  1801,  10  Nov.  1,  being  3  weeks, 
'    «t  2s.  per  week,  per  head  1  16    O  * 

By  ditto  of  4  coach  horses,  from  August 
27,  to  October  10^  being  6  weeks  and 
2  days,  at  2s»  per  head,  per  week  ./....  2. 10    0 

By  ditto  9f  4  horM%naniely,2coach  horses,      .... 
the  poney  and  Sturdy,  2  weeks,  at  2sb 
per  bead,  per  week 0  16    0 

B|  ditto  of  tbe'keeper's  2  horses,52  weeks  j 

each,  at  2s.  per  head,  per  week 10    8     0 

By  ditto  of  3  persons'  horses,  namely* 
iXrow '•  iiiare,5  weeks,  at  2s.  per  week  0  10    0. 
Mr.  Foster's  ditto,  3  ditto,  at  2s.  per  do.  0     6    0 
Mr.  AUbrd's  ditto,  9  ditto,  at  2s.  per  do.  0  1 8    0  ' 

By  bay  eaten  with  strangers*  horses,  S 
loads,  at  363.' per.  load 12    0    0 


^dH 


ToUl  profits,  Cr 568    4  9^ 

I>edtfctreht  aiid  expences,  Dr....516    5  10 

.  Clear  gain ^b\  18  11^ 

K2 
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ESSAY  Vim 

OnPUmiing* 

An  Ihad  long^entettained  a  favourdile  idtc;. 
fbunded  lipoD  observation  and' experience^  of 
the  great  profits,  as  well  as- national  utUit]r»  of 
planting;  and  being  determined- to  go  upon  » 
large  scale,  both  for  the  important  article  of 
shelter,  as  well  as  for  the  great  saving  in  point 
of  fencing,  my  plan  being  to  plant  a  thoiMiid 
acrcs,  I  spent  some  time  in  looking  out  for  » 
proper  subject.  The  great  ol^ects-of  my  tt^ 
searches  were,  firsts  to  find  a  good  intairnal 
maiket  for  the  sale  of  my  woodj  and  if  it 
so  happened^  an  opportunity  of  exporting  it  to- 
distant  markets ;  secondly,  to  find  in  micb  ft^ 
neighbourhood  an  easy  purchase  of  a  large 
tract  of  freehold  land,  of  such  a  quality  as  fttt- 
dered  it  of  little  value  for  producing  com  or 
grafs,  and  at  the  same  time  not  unfbvoorable 
for  the  growth  of  wood^  and  containing  good 
resources  for  making  proper  fences»  and  enct^ 
ing  buildings,  &c.  for  protectmg  it.  I  was  at 
length  happy  enough  to  find  a  subject  tiiat 
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jftmi^md  all  those  advantages,  iht  quantity  of 
acres  excepted,  whkh  I  could  not  meet  with 
upon  so  large  a  scale  as  I  wished.;  my  first 
pMchase  being  no  moft  than  tWc  hundred 
40id  twentjosefon  acres :  but  as^  lay  in  the 
internal  part  of  a  large  toommon  of^eventeeii 
.ihoutand  acies,  which  was  then  dividing  bf 
CflpimHMiiers  Jinder  b»  Act  of  Jnalosmej 
mA  na  that  part  of. die  xxMnmoQ,  firom  its  qua» 
Jitgr -and  aituation,  was  not  likely  tobccoma 
m  Mteresting  object  to  the  xircumjacent  pro« 
f^imatst  who  bordered  upon  this  lacge  tracts 
4taA^«ilio8e  property  in  general  lay  at  a  dis^- 
.inoe  Smn  it|  I  had  good  reason  to  believe, 
^tetl^onld  accomplish  jaciy  plan,  by^purchas^ 
lag-  aaar  at  hand  what  jI  had  occasion  for  at 
^mf  a$e.|  and  i  had  sotte<ttme  afterwards 
opportunity :  of  buying  three  hundred  acrea 
tiBore  within  the  shelter  of  my  first  purchase^ 
3>odi  which  lay  within  the  vicinity  of  the  great 
lio I  Bi I  €oaUwork<»  of  which  Newcastle  is 
4kit  pQfC  for  exportation.:  and  also  within  a 
anrkctable  distance  of  a  large  tract  of*couQtry, 
iiiawgh  which  vuae  the  river  Weare,  abound- 
Jagiwicfe.kad*mities,  which,  together  with  the 
mllieiiea,  eveate  an  immense  consumption  of 
*ee* ;  partteuhrly  small  wood,  the  growth 
^^  AgW  yearst  there  ii  likewise  a  considef- 
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able  demand  for  wood  for  many  other  pur* 
poses,  especially  for  charcoal. 

Many  of  the  natural  woodlands,  in  Ihe 
county  of  Durham,  were  almost  exterminated^ 
owing  to  the  indiscriminate  mode  of  cutting 
them,  and  the  shameful  neglect  of  the  fences^ 
which  exposed  them  to  the  constant  ravages 
of  cattle,  making  wood  a  very  scarce  and  .dene 
article  in  the  country.  With  these  advantages 
before  me,  happy  in  the  prospect  of  beneftiog 
my  family,  and  serving  my  country,  in  a  waf 
so  agreeable  to  myself;  about  ten  years  agol 
began  to  inclose  my  first  purchase  with  a  atooa 
wall  near  six  feet  high,  which  was  aocOB* 
plii&hed  the  same  year;  I  also  built  aeveial 
cottages,  for  the  protection  of  my  plantaliaii, 
as  well  as  for  the  reception  of  my  worit 
people. 

r 

The  ground  of  this  plot,  whilst  in  a  state 
of  nature,  was  covered  over  with  ling»  fem, 
broom,  and  bad  grais,  and  rushes  in  the  wet 
places  ;  the  high  parts  of  it  very  bad  land,  of 
a  channelly  quality,  and  not  many  inches  fitND 
a  grit-stone  rock :  lower  down  the  hilb^  tht 
land  is  of  a  better  quality^  affording  a  tolerable 
depth  of  soil,  but  was  then  very  cold  and 
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gwampy,  for  want  of  draining.  The  features 
of  this  inclosuie  are  rather  gentle  than  bol(}»- 
inclining  from  the  north  and  south,  down  to 
a  narrow  valley  in  the  middle,  which  continues 
from  east  to  west,  through  the  adjacent  coun- 
tiy ;  over  which  fi  small  but  petulant  trout* 
stream  wantonly  meandered  in  so  many  ridi- 
cbIous  mazes»  as  choaked  its  own  progref$, 
md  rendered  the  whole  of  this  small  valley^ 
containing  about  eleven  acres,  of  my  best  and 
aoftt  sheltered. land^  almost  useleis. 

• 

My  6rst  attention  was  applied  to  the  con- 
ducting it  through  the  ground  in  an  easy  curv-i 
iiig  ]ine»  filling  up  the  many  circumvolution^ 
it  had  made  in  its  former  pafsage;  after  which, 
u  several  springs  were  contained  within  it,  I 
hid  stone  conduits  to  conduct  them  off  to  the 

• 

new  water-course;  these  were  made  nine 
inches  deep  within,  six  inches  wide,  and  laid 
fmf  foot  below  the  surface^  that  the  trees  which 
Me  planted  -upon  them,  jnight  have  room  to 
▼egetate. 

I  next  proceeded  to  the  paring  and  burning 
<ts  rough  and  wild  surface  of  rushes,  &c.  and 
to  the  levelling  a  great  number  of  hillocks 
*l*t  had  been  thrown  up  by  the  water  at  the 
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time  6f  lo^s ;  i^cr  wbieb^  I  tiendwl 
tile  wliole  to  the  depth  of  eighteen  iodwiw 
keeping  the  ashes  ndsed  hf  btiniing  to  tlNf 
depth  of  about  six  inches  from  the 
that  they  might  the  better  promote 
getation  of  the  young  plants;  and 
reserved  about  three  acnes  fer  a  n 
i^^hich  was  stocked  with  a  large  ifoantifef  <f 
young  seedling  trees,  purchased  for  tiie  jia^ 
pose,  I  planted  the  remainder,  w4th  the 
mon  basket  ozier,  and  other  aquatics. 
expense  of  the  whole  of  this  improvement 
Considerable ;  but  so  much  land  may  bo  Imly 
ftaid  to  have  been  made  for  ever,  out  #f  ^imA 
of  rudencfs,  which  yielded  no  profit  to 'Mi 
owner.  The  new  water-course  fenned  m 
excellent  conductor,  not  only  to  the  stMe 
drainage  made  in  the  valley  itself,  hot  nlli 
much  aided  my  subsequent  operations  in-  tlla 
draining  the  sides  of  the  hills,  from  which  laiga 
currents  of  water  were  coHected,  and  brought 
into  the  new  cut ;  so  that  it  has  shice  an* 
swered  in  a  double  capacity. 

In  carefully  exumining  die  boggy  pnrta  of 
the  rising  grounds,  I  found  the  land  of  twip 
diflferent  quaiiltes,  which  appeared  to  be 
swnmpy  from  diflferent  causes.  The  fint  pait 
ybtch  fell  within  my  observation>  and  which 
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the  graitest  qftmtity.ofknd^fwm  •: 
i^ht  hazel  earth,  nvMA  wi4iiflQfM«ji  had  Mb 
open  grit  stone  rock  at  the  bottom,  which  laj 
afbUMqnal  depths  horn  ike  3urftoe{  outof 
lUndi  ifiiued  cot  many  vttjr  itiMg  apriogi^) 
loaie  of  them  making  a  nrrjr  ttngnlar  appoaff«> 
act  jdmre  groimd»  from  a  kind  of  scum^or 
mobfiimt  annoaHjr  mgetatod  on  the  am&ceoC 
(he  water;  and  whi(ii,  in  the  courgp  of  tia^ai 
«  ffno  dc^gxee  damoicd  up  the  ciinreot>  ainU 
•  it  acciunohrted  into  a  mafs^  carried  up  tho. 
viftcr  idong  vnAt  it,  which  cpnaiaAtlx  kept 
diwhaighig  itself  oi^  of  tha  sides  of  theafe 
tpM^gy  quaking  htUado^  many  of  which  had 
mmm  te  a  coneidCTafaie  height,  and  had  oftea 
IVMoadAe  gnvvea  of  aaiflraJs,  as  appeared  fraofe 
Iha  mmvj  bones  that  wew  Aig  op,  whilst  aif 
peopk  i;^^fre  cutting  the  dain^  It  was  them*^ 
ivr  evident,  that  the  had  condstion  of  thia 
part  of  the  gaonnd  was  caiued  fagr  springs  pnly^ 
l|Mse  werc  eaailgr  taken  off,  bjr  dUg^^ng  at  ^leic 
head  or  source,  down  to  that  lerei  where  tho 
water  boiJed  up  and  formed  one  collectedl 
Hieani,  from  which  my  cuts  weoe.  made,  sufi* 

ftektBt  to  c<mtmi  a  stone  eonduk,  fifteen  inchea 
dsep^  and  six  iiaehes  wide,  aU^wing  the  isop 
of  them  to  be  one  foot  below  the  surface  of 
tta  ground:  all  those  condiiits  were.directed 
down  the  sides  of  the  rising  grounds,  in  a  di- 
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lection  north  and  south,  to  the  newwatei^ 
ooune^  in  Che  valley  betow. 

The  other  kind  of  boggy  land,  the  qoalitjr 
of  which  engaged  my  attention,  appeared 
plainly  to  proceed  from  the  toughnefs  and  te^ 
nacity  of  the  ground,  being  a  strong  soil  at 
the  top,  with  a  cold  clay  bottom,  under  which 
lay  a  clo8e*bedded  rock,  whose  interstices 
were  also  filled  with  clay.  This  kmd  of  land 
seldom  contains  any  springs,  and  none  were 
found  therein ;  it  therefore  became  wet,  horn 
the  rain*water  not  being  able  to  find  its  way 
through  it.  This  turned  out  a  much  more 
difiicult  subject  to  improve,  than  the  loose 
springy  ground  above  described,  as  covered 
drains  made  with  stones  would  have  no  effect: 
the  only  alternative  left  me,  was  to  make  a 
number  of  small  open  drains,  about  two  ket 
deep,  one  foot  wide  in  the  bottom,  and  two 
at  the  top,  and  to  carry  the  same  longitudinally 
along  the  ridges  of  the  rising  grounds,  the 
better  to  intercept  the  water  in  its  pafsage 
downwards,  and  which  I  afterwards  conducted 
to  the  new  water-cpursCs  by  some  few  general 
drains  cut  at  right-angles  to  the  former  ones.  . 

Having  completed  the  inclosing  and  drain* 
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lag  my  ground,  my  next  businefs  wa&the  par- 
ing and  burning  about  eighty  acres  more  of- 
the  deepest  land;  and  after  the. ashes  were 
spead  over  the  surface  of  it,  I  trenched  the. 
greatest  part  of  it  with  the  spade,  to  the  depth 
of  fifteen  or  eighteen  inches;    the  rest  was 
ploughed  very  deep :  the  latter  I  found  the 
cheapest  method,  and  nearly  as  efficacious  as 
the  former.     I  then  began  to  plant,  making 
choice  of  the  autumn,  for  the  high  and  barren 
parts ;  and  the  spring  for  the  lower  and  deeper 
land.    On  the  former  subject,  I  chiefly  con* 
fined  myself  to  the  planting  the  hardy  natives 
of  mountainous  countries ;  such  as  the  Larcb^ 
Pine,  and  Fir  kind.  Birch,  Geen  Tree,  and 
Mountain- Ash,  with  some  others  ;  all  which» 
for  the  sake  of  shelter,  I  planted  at  two  feet 
asunder. 

Upon  the  lower  and  more  fertile  ground, 
part  of  which  was  prepared  as  above  de- 
cribed,  I  planted  trees  of  a  more  permanent 
growth,  most  of  which  would  produce  a  new 
succe&ion  from  the  root  after  cutting;  such  as 
the  oak,  ash,  elm,  sycamore,  beech,  and  western 
plane ;  and  in  the  moist  ground,  the  alder, 
poplar,  and  Norfolk  willow.  Tliese  trees  were 
planted  at  proper  distances,  to  make  a  timber 
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wood;  mA  in  the  intermediate  spaces,  hf 
way  of  shehser  as  well  as  profit,  aU  the  moaiK! 
tkin  kinds,  as  aboi^  mentioned,  were  intio^ 
dvKied ;  most  of  which,  except  the  larch  and 
goen  tree,  are  intended  to  be  weeded  mit, 
«fiter  they  arrive  at  saleable  age,  to  make  mom 
fer  the  timber-trees.  In  this  part  of  the  gioiifid«; 
Ibe  trees  were  planted  at  a  yard  distance* 

'  Tt  is  well  known  Aat  the  resinons  kinds; 
soch  as  larch,  pine,  and  fir,  iffe  more  rapid  is 
their  growth,  will  grow  upon  worse  land,  come 
to  profit  sooner,  and  afford  more  shelter  thaat 
fhe  generality  of  die  otfier  three ;  but  it  shonU 
be  always  considered,  that  they  never  spring 
again  after  cutting ;  so  that  in  the  course'  of  s 
few  years  they  arrive  at  maturity,  must  be  cut 
down,  and  you  have  the  melancholy  prospect 
ci  being  again  presented  with  a  dreary  waste. 

As  I  propose  diose  kinds,  tfie  larch  ei^ 
eepted,  to  remain  for  timber  only,  in  Ae 
highest  and  most  barren  parts  of  my  plants 
ations,  that  it  may  never  come  under  so  un- 
pleasant a  description,  I  have  there,  at  proper 
distances,  attentively  planted  amongst  them 
some  hardy  kinds,  which  propagate  thens 
selves  spontaneously  from  seed ;  such  u  tha 
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yknh,  mountaift  ash,  and  geen  tiec,  the  seeds 
of  which  will  be  copiously  sown,  and  planted^ 
by  the  winds  and  birds,  which,  nurtured  by 
tfie  fostering  shade  and  warnrth  of  the  timber 
trees,  will  propagate  themselyvs  in  rrery  m^ 
esncy  of  the  plantations  a<id  thereby  replenirii 
tfiettdced  ground  when  Ihe  feanous  kinds  ai* 
cat  down  and  lemored. 

^  I  have  long  found  from  observation,  that 
ik  msheltered  situations  those  trees  thrive 
best,  that  are  not  above  one  foot  or  eighteen 
hdbta  high  when  planted;  as  they  fumtdi 
Aoiter  levers  than  taller  trees,  which,  by  theit 
own  force,  operating  with  the  power  of  the 
wmds,  are  constantly  distrefsing  the  root,  by 
bmaking  the  young  fibres,  wkich  destroys  tiie 
ftogieis  of  vegetation ;  to  remedy  which,  it  b 
camaaon  for  inexperienced  planteis  to  plaoa 
tfiem  BO  low  in  the  earth  as  to  be  in  a  great 
measare  out  of  the  reach  of  the  solar  influence; 
%  |»actice  equally  hurtfol  to  vegetation  as  wdl 
Sto  contrary  to  the  mode  in  which  nature 
|dafits  her  own  productions:  I  therefore  alf 
iy»  pay  more  regard  to  the  strength  of  the 
and  fiteous  state  of  the  roots^  than  to 
height  or  age  of  my  trees,  which  were 
#l»*ya  ptatttfd  very  small,  having  fow  Ittzu* 
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Tiant  wee4a^.«  long  grafe  ta  stifle  or  puU  them 

|k»tm..'{  ;•»  ■: ...  .  :  i ^ 

«  « 

V  I  chopsi^  Hko  to  iateimix.  the  different  tree^ 
in.my.,plant^Qn8,  as  ,mMcb  as.  {pfiuttk  ^  oot 
only  by  way  of.  e8ti^bli$hing..4  sucpefi^m:^^^ 
the  ..maoner  l>efore  related,  ^.  but  also  irom  jb^ 
opinion,  that  ground  jso  planted;  wiU  pip^uw 
more  useful  wood,  and  that  the  earth  itself 
furnishes  an  heterogeneous  ma&  of  niatfer^ 
containing  the  prefer  food^  fpr  different  pl^nt^ 
to  vegetate  upon ;  and  that  every  distinct 
species  draws  a  peculiar  kind  of  nourisboieot 
different  from  the  rest|  which  is  nece&ary  Sa^ 
Its  owp  support. 


'.  '^ 


'  If  this  opinion  is  well  founded,  a  proini^ 
cuous  arrangement  of  various  kinds  of  tijmif 
must  be  the  best  mode  of  disposing  theQii,:4« 
each  kind  will  with  the  more  facility  search  oul 
and  obtain  its  share  of  proper  nourishmcojb 
without  robbing  its  neigbb6urs ;  which  boiag 
plants  of  a  different  genus,  will  partake  oC 
that  aliment,  which  is  allotted  for  their  succoyjTf 
On  the  other  hand,  if  trees  of  the  same  kimb 
and  which  draw- from  the  earth,  the  snnMfe 
ipeoific  nourishment,  are  planted  vefy  kiMl 
each  other  upon  the  same  commoa  bedt  tbrgi 
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jonst  soon  exhaust  the  toil  of  that  nutriment 
peculiar  to  their  nature^  and  must  dwindle  of 
course. 

# 

I  remember  an  experiment  tried  some  yeais 
'8^>  by  ^f*  Jones,  gardener  to  the  Earl  of 
Darlington,  at  Raby  Castle,  which  I  think 
AiDWS  some  light  upon  this  subject :  he  sowed 
peas,  which  is  supposed  to  be  rather  a  me^ 
liorating  than  an  impoverishing  crop,  for  ten 
years  together,  upon  a  piece  of  rich  land  :  the 
lesuk  of  this  experiment  was,  that  for  the 
two  first  years  the  crop  was  abundant ;  but 
after  that  time,  it  gradually  became  more  and 
more  puny  and  meagre,  so  much  so,  that  on 
die  tenth  year  of  sowing,  the  earth  was  so 
drained  of  the  proper  nutriment  this  plant 
lequired,  that  the  peas  would  not  even  vege- 
tate within  it,  but  lay  till  they  became  putrid  } 
after  which,  without  any  previous  manuring^ 
he  planted  strawberries  upon  the  same  ground, 
which  produced  an  excellent  crop. 

Some  species  of  trees  draw  their  nourish- 
oient  very  near  the  surface  of  the  earth,  and 
often  form  a  compact  web  of  roots  above 
ground ;  others  occupy  the  middle  stratum; 
.ttd  some  there  are  so  hardy  as  to  force  their 
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^infy  Met  cMf  dliott^  tbe  ttabboro  toU 
'%ut  flttbttgh  ftonety  vocki,  and  miurals  .06  aH 
kinds^  to  the  depth  of  twenty  or  thirty  feet 
or  more ;  which^  without  paying  any  respect 
^  1)eattty,  ihMn  the  utility  of  iutciapcithy 
fdantationt  with  a  vmetf  of  difltreflt  titai^ 
<btt  each  may  hai^  space,  not  onlf  to  fibftCH 
{ffoper  pabnlttoiy  hot  to  extend  itself  to  tfatt 
level  it  most  delights  in  ^  and  the  whole  body 
of  sml  and  understratum,  in  this  case,  t» 
stead  c^  being  partially  occnpiedy  will  pn^ 
l>ably  furnish  niitrition»  and  become  one  i 
terwoven  mais  of  roots  and  fibres^  as 
below  the  surface  of  the  earth  as  die  traei 
elevated  above  it  *  :  )m 

-  Having,  in  the  course  of  about  fbttf  feiH, 
eompleted  all  the  above-mentioned  worin^  I 
liegan  to  tndose  my  second  purchase  of  tMM 
hundred  acres,  with  a  stone  wall  of  the  settle 
ilnnennons  as  the  former.  I  also  added  mnjr 
convenient  buildmgs  to  a  farm-house,  WhMi 
I  found  upon  the  spot;  erecting  several  more 
eottages,  both  for  the  protection  of  my 
new-  plot,  as  well  as  to  increase  th6  isMlK 
ber  of  my  labouring  people  After  M^ 
I  proceeded  to  lay  out,  about  my  house,  k 
small,  but  neat  hrm ;  which  in  a  few  yean 
will  be  securely  defended  from  the  formidable 
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irthdi  of  a  naked  countty^  by  sarrounding 
fiuiteticMtt  of  cbHiiderabte  extent. 

Tftii  hntki  at  it  may  be  considered  the  eyfe 
of  my  property,  was  intended  to  afibrd  an 
addhionai  security  to  my  i;voodlands;  also 
Ait  I  migfat  ha^  a  future  opportunity  of 
hbefihg  Mine  honts^  to  cany  my  wood  t6 
the  ne%hbeitfing  collieries,  lead-mines,  &c. 
*  wth  as  to  furnish  the  little  colony  of  cot- 
tigaia^  I'  hhve  planted  and  intend  to  plant 
vifaamy  new  settlement^  with  cow-pastures, 
paMMhgarths,  gardens,  orchalds,  ^c.  and 
ato  Ibrthe  ftcility  and  (rfbasum  of  seeing  and 
iSHihg  the  game  that  are  secured  in  the  ad« 
JKent  plantations,  and  for  defending  them 
fioB  neii^bouring  depredations. 

Tim  amall  ihrm  I  subdivide  into  littk  fields, ' 
irilh  quick-hedges,  and  trees  planted  within 
ften }  also  with  belts  of  wood  for  internal' 
ihdter.     I  next  gave  it  a  thorough  draining, 
^tifh  such  stone^rains  as  were  made  use  of  in 
Aeferaaer  plot ;  I  then  gave  the  Whole  asub- 
itittia),  though  rather  expensive  cultivation. 
"^  ground  being  nearly  similar  in  qualify  to ' 
the  first  plot,  with  this  difference  only,  that 
%  declivities  were  fewer  and  rather  more 

Vohme  V.  L 


geiitle»  and  die  aspects  not  quite  the 
I  shall  thcrcfoie  not  trouble  you  with  the 
sequent  alleiation^  made  in  the  mode  of  plant*  * 
>ag  it,  as  they  differed  veiy  immarciiaWy  fnoa 
what  I  ha^re  before  described.  „;  \t 


•.  •  »• 


Finding  the  wdiafds,    ia  the  coynl^s^r 
Durham,  had  been  aa  much  neglected,  a*  ifcitl 
woodlands,   and   that  there  were  but  fegu 
apples    to  be  purchased   in  that  popuimm 
neighbourhood,  except  those  that  were  Jqps; 
ported  at  Newcastle,  and  other  searpoitai  I' 
thought  it  advisable  to  mark  out  somegioaii4i 
ibr  the  purpose  of  planting  apple  and  pear. 
ttees^     I  accordingly  made;  choice  of  elevfsi' 
acres,  for  that  purpose,  which,  hare  been  ijim' 
planted  with  all  the  best  and  inost   imndf. 
kinds  of  winter   and   summer  fruit,    ia    a 
favoured  situation,   lying  to  the  souths  apid 
embosomed  by  a  large  tract  of  new  plaQle4 
wood.     I  also  made  choice  of  and  plaqtntf 
some  similar  situations,  upon  a  smadler.scal$i 
apiounting  in  the  whole  to  about  fourtecii  ;qr 
fifteen  acres  i  which  completed  the  improvj^ 
ments  I  had  plaimed  out  for  my  second  pftr*- 
chase,  all  which  were  performed  in  abos^ 
four  more  years  t  the  last  two  have  been  in- 
dustriously occupied  in  replenishing  my  aujp- 
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my  for  die  extension  of  my  intended  plan*  of 
operations,  and  in  renewing  with  living  trees/ 
tbe~vacancieb  where  the  first  planted  ones  had 
died»  which-  were  very  numerous  from  the 
lofies  occasioned  by  a  series  of  bad  seasdns*    • 

Great  attention  has  also  been  paid  to  the 

eradiating  such  as  did  not  appear  to  thrive 

dnr  particular  parts  of  the  ground  ;  and  to  the 

replacing  them  with  such  kinds  as  promised 

fliofr  auccefs:  this  businefs  has  been  attended 

to; with  such  a  vigilant  eye  by  my  fac-totum, 

at  tbat  place,  that  I  believe,  out  of  five  hun« 

died,  and  twenty^seven  acres,  my  small  farm 

indaded,  there  is  not  a  yard  square  of  my 

whole  ground  but  what  is  occupied  by  seme 

vseful  or  ornamental  plant  ^  there  having  beea 

planted  and  replanted  above  four  million  of 

trees  i  amongst  which,  besides  the  profitable 

kinds  that  have  been  mentioned,  I  hope  my 

posterity  will  pardon  (as  an  involuntary  erixtr 

io.an  admirer   and  student  of  nature)  the 

feible  of  encumbering  the  ground  with  many 

ftousand  shrubs  and  plants,  which  can  only 

iiiraidi  beauty  to  the  eye  of  taste^  and  food  to 

^feathered  generation. 


have  constantly  paid  an  annual  visit  to 

L8 


wf  impmMBCfitft  ill  tiK:  eouniijr  oiJMtmH 
««er  siabe  tfacy  faeipuitimfttk  the  kit  Israr  gpBMp;^ 
I  was  printed  bjthe  pntaik  of  aii  |Mm 
faftiaMl  m^pgements.  Tke  list«iunHnfj  Ittrnk 
«¥9r,  f  had  MLopportunitf  of  Meiiig  tfaea^iW 
my  road  to  Scotland.  The  trees  in  tl|e  first 
flotf  being  well  footed  ki  the  eaidi,  liflid*aMe 
wiy  rapid  shofrtSi  t  mwt  acfenoiviBdif^t^ 
gave  me  nildi  plea^um  to  see  ^  fa]|fr  aipW» 
fikce  of  wood' elrvated  some  feekjhigher^ 
a^  last  Tisit ;  and  I  rrjoiced  to  «ee  the 
unprofitable  heath  fbr  ever  banished,  by  a.gaf 
succelsion  of  thri^og  trees,  in  theic  autaattnai 
liwries^  now  sufficiently  high  to  shrites  tin 
planter  ftom  inclement  winds,  and^riaiBg^aaif 
Aist  into  -prepeity  and  perfection*  M^  plM^ 
tations  aheady  begin  to  be  an  asylum  fw^lit 
game ;  the  pheasants,  hares,  Ice.  from  distaMy 

Woodb,  have  discovered  a  new  retmat.  .        < 

•  _ ' . ' 

The  trees  in  general  flourish  very  weft  ia 
both  plots,  particularly  the  larch,  birch,  geeto^ 
tree,  Scotch  fir,  and  mountain  asfa ;  anKmgd^ 
which  the  former  distinguishes  itself  iref^ 
much,  being  in  all  places  considerably  largeiv 
and  in  some  near  twice  the  size  of  aDy  odNt* 
kind ;  and  it  appears  also  to  afford  a  vciy 
salutary  shade  and  shelter  to  those  trees  that 
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jMHlake  tyf  its  influence.  ThU  convinces  me 
cf  a  freat  error  I  faare  o6minitted>  in  planting 
iootcb  firsy  hj  way  of  nursies^  which  do  not 
ippear  to  answer  the  intended  putpose  of 
•dnmcing  the  growth  x)f  the  other  trees  5  on 
^iCODtrary^  I  find  them  gitat  tyrants  amongst 
{heir  neighbours,  from  the  strength  and  great 
IBl^t  of  their  branches ;  also  from  the  doae 
sawft  ^  the  leaver  which  not  only  exclude 
the  air»  but  prevent  a  doe  admiision  of  the. 


Tkf  krch  is  not. only  superior  in  beauty 

hafdineis^  but  furaisfaes  more  durable  and 

Viltoble  timber}  and  is  likewise  a  more  ten- 

diar  and  friendly  nurse  to  more  delicate  trees, 

beiiy  fittntsbed  with  a  small  nuodber  of  smaU 

idoMI  bmnche«  well  gftmisbed  with  kavAf^; 

ind  wbicb,  freoH  their  flexibfe  quality^  will 

yield  and  give  place  ttf  the  adjatent  trees,  and 

irarifot  sul^ect  to  hsh  an^  buffift  diem :  they 

1^-  mofp  readily  admit  the  rains,  than  the 

ScfMoh  fir,  aifd  are  not  liable  to  receive  injury  in 

WOfry'seasoitt,  when  the  tmmchesof  the  latter 

ire  fireqaently  mutilated,  and  the  trees  some- 

timea  totally  destaroyed ;  the  effiBcts  of  which 

I  have  too  fatally  eicperieticed 

ti 
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'  I  think  it  is  probable  other  planters  nmf 
have  been  often  misled  b?  a  mistaken  idea  off 
the  superior  hardineft  and  nurturing  qnaliiy 

of  the  fir;  or,  from  not  being  acquainted  widi 
any  other  more  proper  tree  to  substitute  m 

its  place,  have  adopted  it ;  or  I  shoukl  con- 
ceive,   they   would  not  have   planted  sooh 
numbers  of  this  truly  gloomy  and  unpleanat 
plant.     In  respect  to  shelter,  it  roust  be  al- 
lowed to  contribute  in  the  winter  moietlm 
most  others,  particularly  the  deciduous  kinds  \ 
but  as  far  as  relates  to  the  propagation  of  the 
plantations  themsel\re$,  I  am  of  opinion  tint 
internal  shelter  at  this  dreary  season,  wlitn 
the  powen  of  vegetation  are  totally  locked 
up»  is  of  much  lefs  consequence,  than  in  Jttr 
more    genial  months,    when  the  trees  noe 
making  their  shoots ;  the  internal  warmth  qf 
a  plantation  must  then  greatly  facilitate  die 
operations  of  nature,  and  the  larch,  l>eing  one 
of  the  most  early  trees  we  have  in  the  ^ring, 
is  at  that  time  in  full  foliage  \  and  I  consider 
it  the  mcfst  promising  tree  I  have  met  with  to 
aid  her  in  that  necefsary  work ;  and  as  I  find  it 
not  easy  to  separate  pecuniary  gratifications 
from  those  of  taste,  notwithstanding  my  ge- 
neral dislike  to  the  Scotch  firs,  I  am  not  so 
much  their  enemy,  as  totally  to  exclude  then 
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iroin  my  plantations,  as  the  sable  hue  produced 
Ivf*  their  foliage^  has  a  good  efTect,  when  pro* 
perly  interspersed  and  blended  with  the  more 
vivid  tints  of  other  more  pleasing  and  lively 
trees  c  I  fthall,  besides  those  that  are  intended 
•to  remain  for  timber  on  the  barren  parts,  leave 
t  number  of  them  upon  my  best  ground,  for 
die  purpose  of  decoration  i  the  remainder  I 
tm  now  exterminating  with  all  poisible 
'Tifoan 

The  larch,  I  have  found  by  experience, 
^irill  thrive  where  few  other  plants  will  live. 
The  birch,  though  no  timber-tree,  is  a  useful 
wood,  affords  great  shelter,  and  is  almost  as 
Ittrdy  as  the  larch,  as  I  have  fully  proved  at 
Butifield  plantations,  which,  in  its  uncultivated 
states  had  several  roads  over  it,  some  of  which» 
that  lead  down  the  declivities  of  the  hills,  had 
sll  the  soil  washed  from  them  by  the  torrents, 
nearly  to  the  rock :  those  roads  were  planted 
with  small  trees  of  different  kinds,  making 
tise  of  a  pick-axe  to  form  the  holes  for  their 
^ception:  I  also  planted  up  all  the  old 
parries,  where  stone  had  been  got,  in  the 
wne  way.  There  being  no  soil,  I  brought 
A  small  portion  of  earth  to  each  plant ;  and, 
'Vpon  those  unfavourable  spots,  where  most^ 
2  l4 


of  the  odier  trees  had  diedii  tlies#  pha^ 
appear  to  fiouri«h  «s  ^ell  i^  iigpo  a  bf  fctof 
subject. 

Wl^en  I  consider  the  mswf  virtues  of  tbil: 
invaluable  aqd  plc^^Wg  ti^t .  the  larch*  I  ^fiaHf. 
it  a  gre^  misfortune  that  itf;  introduction  inl|0 
thi^  country  was  npt  qf  w  eartier  date.  Aboid 
fifty  years  ago  X  am  told  this  Alpine  plant 
viras  treated  as  a  tender  es^otic^  and  planted 
out,  with  the  utmost  care  and  diligence^  in 
our  hpt:beds  and  hot-houses  $  I  am  every 
day  more  convinced  of  itjB  utility^  both  ft^m 
domestic  and  foreign  intelligence. 

I  must  observe,  that  though  there  was  sio| 

a  single  tree  or  bush  upon  either  of  my  piff- 

chases,  before  I  began  the  improvements^  a 

circumstance  soon  after  happened,  which  cp%r 

vinced  me  that  wood  had  grown  upon,  the 

land ;  for,  in  digging  my  drains,  the  roots  <tf 

large  trees  were  found ;  also  upon  the  surface 

of  the  ground,  several  very  large  heaps,  coor 

tuning  the  cinders  of  iron  ore,  which  metal 

this  country  still  produces ;  and  it  is  probable 

the  smelting  it,  may^  in  barbarous  times,  have 

been  the  original  cause  of  the  present  scarcity 

of  wood  in  spjoAe  of  tt^e  northern  countiea; 


OBOJLOICAL   B8SATS.  161 

8g  there  is  a  tradition  prevails  amongst  the 
oountiy  people^  that  the  whole  of  those  wasts 
lands  was  once  a  great  forest ;  which  was  all 
consumed  in  smelting  ihe  ore,  by  a  kind  of 
foot-biasty  before  the  invention  of  better  en* 
gines  ^  and  that  the  workmen  frequently  shifted 
their  ground,  as  the  wood  or  ore  decreased^ 
till  they  had  overrun  the  whole  country* 


ESSAY  IX. 


Oh  tic  Improvement  ^  waste  Lands  in  the  County  ef 

tVeetmorelitnd* 

Xh%  uncultivated  lands  in  Westmoreland 
are  of  various  sorts,  with  respect  to  soil  and 
situation,  and  capable  of  different  sorts  of  im* 
provement.  Some  of  them  consist  of  extensive 
commons  in  low  situations,  and  are  of  an  ex* 
cellent  soil;  these  might  be  improved  by 
jnclosures,  without  any  risk  of  lofs  by  the  im- 
dcrtaking.  Others  constitute  extensive  moun* 
tainous  districts,  called  by  the  nsLtWcs  fells  and 
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moors  /  the  soil  of  these  is^  generally  speaking, 
'an  hazel  mould.  In  its  natural  state,  it  pn^ 
duces  little  else  than  a  coarse  bentf  graft, 
heath,  and  fern ;  or,  in  the  language  of  the 
country,  Ung  and  brackens.  Many  of  these 
ffitls  are,  in  their  present  state,  of  so  Kttle 
•value,  that  the  liberty  of  keeping  ten  sheep  tfH 
them  may  be  hired  for  sixpence  a*year.  *  Sup- 
posing six  acres  to  be  sufficient  for  the  madn* 
tenance  of  ten  sheep,  the  rent  of  such  land  it 
a  penny  an  acre ;  and  the  price  of  the  fee 
simple  of  it,  at  twenty-four  years  purchase, 
two  shillings.  Whilst  there  is  an  acre  of  aoch 
waste,  improveable  land  in  Great  Britain,  it 
may  be  hoped  that,  when  the  legislature  shall 
turn  its  attention  to  the  subject,  no  inhabitant 
'  of  the  island  will  be  driven  by  distrefe,  to  wok 
a  subsistence  in  Africa  or  America. 

t 
Above  forty  years  ago  an  experiment  was 
tried  in  Spain,  with  respect  to  the  cultivation 
of  waste  lands.  Several  thousands  of  poor 
and  vagabond  people  were  settled  on  them  at 
the  expense  of  the  government.  If  this  ex- 
periment has  succeeded  (which  may  be  easily 
known,)  so  fiar,  as  that  the  land  has  been  made 
productive,  that  the  settlers  have  been  in« 
creased,  and  that  the  government  has  been 
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feimbursed  the  whole  or  a  principal  part  of 
itB  expense,  it  may  induce  other  governments 
to  adopt  the  same  or  a  similar  plan.    The 
giving  a  cottage,  and  a  few  acres  of  land, 
under  a  small  reserved   rent,    and  perhaps 
mder  other  useful  restrictions,  to  a  poor  man,  is 
certainly  a  good  way  of  improving  the  land. 
Wlien  a  man  has  lands  of  his  own,  he  and  his 
limily  will  exert  in  its  cultivation,  a  quantity 
,of  labour  which  would  not  otherwise  be 
brought  into  existence.    The  value  of  this» 
odierwise  non-existing  labour  is,  in.  one  re- 
;tpect,  nothing ;  it  ought  not  to  be  reckoned 
«s  a  part  of  the  expense  attending  the  im- 
iprovement  of  the  land ;  and,  on  that  account, 
iiDsuxf  thousands  of  acres  of  liand  might  be 
"iNougfat  into  cultivation,  which  would  not,  in 
any  other  way,  pay  the  expense  of  improve- 
ment.   The  manner  of  improving  moor-landy 
hj  paring,  burning,  liming,  &c.  is  well  un- 
derstood by  some  few  individuate,  and  the 
sdvantage  resulting  from  it  ascertained,  by 
what  has  been  recently  practised  in  some 
parts  of  the  county  on  private  estates. 

• 

There  are  many  barren  mountains  in  (his 
OKinty  which  do  not  admit  improvement  by 
pariog  and  burning,  and  which  are  incapable 


•f  hang  peofitaUj  coBwertedeitheralB  iMili 
«  good  fMtttwe  kuEid :  yet  the  fai|^ittt  aod 
asort  cnggr  piits»  two  teres  of  wkich  do  not 
^ffixrd  sustenoDce  for  sue  moothft  in  thorycHr 
to  one  sheep,  might,  with  a  great  prospeiiraf 
a^cefi,  he  planted  with  hnrobea  i  I  wtf  iritk 
a  great  proipect  of  tueceiH  for  i  do  not  wpnk 
with  eertatntf,  not  knowing  whether  liMh 
•m  in  Gteat  Britain  ai^  plaiktatiom  of  hudi 
made  en  sikeh  exposed  and  roekf  sitiiatiana 
as  are  here  s(k>ken  of:  Bnt,  on  the  otbeirtaliC 
it  is  knowoi  that  the  tech  grows  ift  hOfAHk 
Irigfaer  mountains  ifaan  mj  that  we  haw  iK 
thia  island ;  and  not  only  that  it  grows  %k 
Italf,  wbete  the  climate  is  left  srrwe  tlwrili 
€lreat  Britainy^  hot  that  it  grows  in  dte  werth 
ef  Rofsia,  where  it  is  much  more  sewte-y  ftp 
at  Aichangel,  in  the  htitude  of  64^^  sh%»asae 
bttilt  of  larch  gfowing  in  that  cfUmialte* 

« 

•  I 

It  may  be  of  use  to  state  the  probable  pieit 
which  would  attend  planting  the  Jand  in 
question  widi  larch.  A  thousand  aciea  ef 
this  sort  of  land  might  be  inclosed  widi,  a  eir* 
cular  wall  six  feet  in  height,  (where  the  donea 
etn  be  es&ly  gotten,  as  they  may  in  mosl 
jiasts,)  afiter  the  rate  of  six  diilfings  an  ane, 
•r30e4i)lbrthewhoki  five  huadied  larohti 
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feMfaet  10  height,  («o  M  to  rathle  Uiem  to 

mmt  Hbt  kmg  gnfiy)  might  be  phnted  on  cacb 

acw  fer  feuBteen  shillings ;  hence  a  pknfaitioik 

rf  SOOiOOOlareheft  might  be  made  for  lOOOL 

Iknr  lOOOK  knproveii  et  compomid  interpsf^ 

it  die  nie  of  4L  per  eent..  woM^  in  aixtf 

jrwm,  amounfr  to  the  sum  ef  10>|ii9J. ;  this  i» 

Iks  accnmiilatcd  ]q&  attending  the  inclo8in|{ 

IDdiflaBtmg  1000  acxet  of  rocky  land  in  watfi 

jt$n^    The  lent  c^  lOOO  acres»  at  one  pennjK 

i|»aan^  i»  4L  3s»  4d.  a  year ;  in  eight  yeus 

4l5  Iwsbcs  would  be  out  of  all  danger  firom 

4ieep^  80  that  the  lo&  of  rent  ought  only  to  bo 

fidfliated  for  eight  years ;  but  41.  Sa»  4d.  a 

)ia%  though  imprared  after  the  same  rate  of 

fW^gcmad  interest,  would  not  amount  to  401 

iCti^t  years  $  say,  howeTer»  that  it  woul4 

Wowit  to  81 L  which  is  allowing  more  thaa 

two  pence  an  acre  foi  the  annual  rent  of  the 

hndj  then  would  the  whole  expense  attending 

thsfdantation  in  sixty  years  be  10»600K    If 

ftetmount  of  &1 1.  Smt  511  years,  be  taken  into 

csQsideraticm,  the  expense  of  the  plantation  in 

^  years  will  be  11,2221.    I  have  here  sup* 

posed  sheep  to  be  shut  out  of  the  plautation 

freight  years;   if  it  should  be  found,  that 

sheep  will  not  crop  the  larch,  and  from  more 

^  one  observation,  1  have  reason  to  believe 
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that  they  ^(not,  they  need  not  be  shut  oM 
at  all ;  nor,  on  districts,  where  nothing  but 
iheep  are  depastured,  need  any  fence  tie 
nade.  I  know  the  advocates  for  dbse  plant- 
ing, instead  of  50(H  would  require  SOOOlaidies 
for  each  acre;  I  am  not  convinced  of  tba 
vtility  of  such  close  planting,  except  where  it 
is  intended  to  nurse  up  oaks,  or  other  kindr 
of  wood ;  but  if  that  mode  should  be  addpted;: 
the  thinnings,  after  twenty  years' growdi^ 
would  pay  the  expense  of  it.  At  the  nf&^ 
ration  of  sixty  years,  sli{ipose  that  only  250 
larches  remained  on  each  acre,  or  that  onitf 
half  had  perished  s  the  probable  value  of  tbeni 
may  be  thus  estimated.  From  a  great  mwbf. 
experiments  made  by  ttiyself  and  colIecHed 
from  others,  I  find  the  annual  increase  in  ciN 
cumference  of  the  larch,  at  six  feet  from  the 
ground,  to  be  one  inch  and  one  half  on  an 
average  of  several  years ;  and  this  inference 
has  been  drawn  from  the  actual  admeasure- 
ment of  larches  in  different  parts  of  England 
and  Scotland,  and  of  different  ages,  fix>m  ten 
years  old  to  fifty.  On  this  supposition,  the 
larches  would  measure,  one  with  another^ 
ninety  inches  in  circumference,  at  six  feel 
from  the  ground.  A  larch  which  measures 
^inety  inches,  at  six  feet  fix)m  the  ground. 
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I  measure  above  seventy  at  twcDty  feet 
the  ground ;  but  supposing  seventy 
pes  to  be  the  circumference  at  twenty  feet, 
i  the  length  of  the  tree  to  be  forty  feet, 
iecting  the  remaining  topj  then  will  its 
i  content  be  eighty>tive  cubic  feet,  and 
I  value  of  the  tree,  at  nine-pence  a  foot, 
}pre  three  guineas.  But  as  the  trees  are 
ised  to  be  planted  in  a  high,  bleak, 
«n  situation,  their  annual  increase  may  not 
[  so  great  as  is  here  supposed ;  instead  of 
jog  worth,  at  sixty  years  after  planting, 
fee  guineas  a  piece,  admit  that  they  are 
1  only  ten  shillings  each,  then  would  the 
lole  plantation  be  worth  125,0001.  and  de- 
Ctingthe  whole  expense,  10,6001.  as  before 
Bmated,    there   would  remain  a  profit  of 

(,4001.  The  present  value  of  114,4001.  to,, 
Ireccived  sixty  years  hence,  is  above  10,000i. 
fmterest  of  money  at  4).  per  cent.)  Ten 
thousand  pounds  at  4l.  per  cent,  purchase^  an 
tof  4001.  a  year:  by  planting  then,  a 
Kthousand  acres,  is  improved 
01.  a  year,  reckoning  the 
present  certainty, 
e  of  a  man  > 
kthing  in  the 
family. 


wliich  b  «  ihffe  cialioii.    TIte  ^hsMfe  ftttli  itt 
this  afid  otber  counties,  aref  A  |MibHc  fieaiuW 
Ib  the  iMUids  ef  private  i^mofts ;  M  tit  (bttti 
ought  to  be  cotiyeited  rhUto  srabfe,  memlUf9¥, 
orpasture  land,  which  arectfpabfe  of  adMSftfMji^ 
wHfa  proit,  that  kmd  of  unpravenittit  t  atid 
sufch  of  them  as  will  not  pay  for  that  liiode  it# 
improvement^  ought  to  be  ebvered  #ilh  'wMtf 
the  high  parts,  arid  especiaUf  the  shdHttSM 
dells  hi  the  high  parts,  with  larch^  -  aMf  fM^ 
lower  wiAi  oak,  ash,  8cc.     When  a  Sj^rl^  dr 
agricultural  improvement  is  fully  eitcited>  ttl^ 
individuals  to  whom  such  uncultivated  lakidft^ 
belong,  will  be  prompted,  by  an  attentidtt  W 
their  own  interest,  to  forward  every  judicknil 
plan  which  may  be  proposed,  for  renderin|^ 
them  more  useful  to  the  proprietors  and  t6  tlie ' 
community ;   their  present  application  to  the' 
summer-maintenance    of   a    few    mi^rabte 
sheep,  ought  not  to  be  persevered  in,  if  any 
other  use  can  be  made  <^them. 
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ESSAY  X. 

I 

'  (h  Cofinces  m  the  County  of  Westmardatid^ 

IN  some  parts  of  Westmoreland,  considerable 
portions  of  land  are  covered  with  coppices^ 
cumsting  principally  of  oak,  ash,  alder,  birch^ 
aod  hazel.     These  underwoods  are  usually 
cut  down  every  sixteenth  year :  The  uses  to 
vAjifS^  they  are  applied  are  chiefly  two— hoops 
and  charcoal.    The  hoops  are  sold  in  the  wood 
9t  Si.  a  thousand ;  they  are  generally  manu- 
factured in  the  country,  and  sent  by  sea  to 
livnpool;    the  charcoal  is  sent  to  the  iron 
fivoaoes  in  the  neighbourhood.     The  value  of 
ft  statute  acre  of  coppice-wood,  of  sixteen 
7eaR  growth,  is  variable  from  lOl.  to  151.; 
Hnd  if  it  consists  altogether  of  oak,  its  price, 
may  amoimt  to  twenty  guineas ;  61.  for  the 
charcoal,  and  151.  for  the  bark ;  it  being  the 
custom  here  to  peel  the  bolls,  and  all  the 
i^i^ches  of  the  oak,  which  are  equal  to  the 
^icknefs  of  a  man's  thumb. 

it  is  an  extraordinary  thing,   to  see  any 
Volume  V.  M 
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trees  left  to  stand  for  timber  in  these  undcN 
woods,  the  high  price  of  bark  being  atempta* 
tion  to  cut  the  whole  down.  Fine  saplings^ 
from  nine  to  tweire  Uiqh^  in  circumference^ 
at  five  feet  from  the  ground,  and  with  bark  as 
splendid  as  poli&hcd  ailvtr,  are  &U64  \f(f.  the 
unfeeling  proprietor,  with  as  little  regret  as  t^ 
they  were  thorns  or  briars.  Of  late*  indeed^ 
some  few  owners  of  underwoods  have  M^ 
standards,  and  if  they  consult  their  interest, 
the  practice  will  become  generals  As  this  is 
a  point  denied  by  many  proprietors  of  coppices^ 
it  may  be  of  use  to  explain  the  principles  en 
which  the  observation  is  founded; 


•  -    •  4r  . 


Suppose  a  statute  acre  of  underwood  to  be^ 
in  the  spring  of  1794,  sixteen  years  old,  and 
that  the  whole  is  then  cut  down  and  sold  fiur. 
141. ;  this  sum  will,  in  sixty-four  y€«% 
(reckoning  compound  interest  at  4  per  cent») 
amount  to  172).  In  1810  another  ikll  of  iia« 
derwood,  of  the  same  value,  will  be  aa4e<» 
the  141.  then  arising,  improved  for  for^-eight 
years,  in  the  same  way,  will  produce  91i.  Im 
1826  another  141.  will  arise  from  another  §M 
of  the  underwood ;  this  sum,  improved  ior 
thirty-two  years,  will  amount  to  491.  In 
1842,  another  fell  will  produce  141.  which,  in 
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siiteen  yean^  will  become  261.  And  lastly^ 
in  1858t  or  in  sixty-four  years  from  1794^ 
aaodier  faiik  will  produce  141.  The  amount 
of  the  T^hie  of  the  five  falls,  thus  estimated 
and  improved,  will  be  352L  Let  us  now 
qdculate  Uie  profit  which  would  result,  in  the 
ime  tivie,  from  the  same  acre  of  ynderwood, 
if  it  was  managed  in  a  different  way.  Instead 
•f  cutting  the  whole  down  in  1794,  let  us 
soppose  that  150  of  the  best  young  oaks  are 
Ifft  to  $tBnd  for  timber;  the  then  value  of 
Atse*  at  2d.  a  tree,  is  25s.  this  being  sub- 
doettd  firom  ^1.  the  value  of  the  whole  cop- 

pgoe,  leaves  12L  15s.  This  sum»  improved 
as  before,  will  amount,  in  sixty-four  years^  to 
156L  (shillings  and  pence  in  these  calculations 
being  neglected.)  The  next  fall  in  1810 
ought  not  to  be  valued  at  more  than  lOL  as 
ISO  trees,  then  of  thirty*two  years  growth, 
will  do  some  injury  to  the  underwood :  lOL 
in  forty-eight  years  will  amount  to  65 1.  The 
MKt  faU  in  1826  may  be  valued  at  81.  and  at 
lint  time  seventy-five  trees  should  be  taken 
down ;  these  trees  will  then  be  forty-eight 
yiears  old,  and  worth  15s»  a  tree,  or  561.  in  the 
wbole ;  this  added  to  81.  the  value  o£  the  then 
underwood,  makes  641.  which,  in  thirty-two 
years,  will  produce  2241.  Without  esti- 
2  M  2 
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mating  the' underwood  in  1843,  and  in  1858^ 
at  any  thing,  or  the  value  of  the  pastuiagfe  for 
thirty^-two  years  at  any  thing,  let  us  suppbie 
the  seventy-five  remaining  trees  to  be  cut  dowil 
in  1858,  being  then  eighty  years  old,  andthst 
they  would,  one  with  another,  be  worth  41. 
&  piece,  or  3001.  in  the  whole :  The  sum  of 
the  profits,  thus  arising,  is  7451.  or  more  tliiut 
double  the  other  amount. 

It  is  a  general  opinion  in  thid,  and,  I  beKeVe, 
in  other  countries,  that  it  is  more  profitable  tto 
fell  oak  wood  at  fifty  or  sixty  years  growtii, 
than  to  let  it  stand  for  navy-timber  to  eightj 
or  one  hundred.  According  to  the  price 
which  is  now  paid  for  that  commodity,  eithdr 
by  the  Navy*Board,  or  the  East  India  Coib^ 
pany,  I  believe  the  opinion  to  be  founded  m 
truth.  The  following  observations  contain 
the  reason  for  this  belief. 

If  profit  is  considered,  evefjr  tree  of  every 
kind  ought  to  be  cut  down  and  sold,  when 
the  annual  increase  in  value  of  the  tree,  by  its 
growth,  is  le(s  than  the  annual  interest  of  die 
money  it  would  sell  for :-— this  being  admitted^ 
we  have  only  to  inquire  into  the  annual  in* 
crease  in  the  value  of  oaks  of  differient  aget. 
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In  the  Philosophical  Transactions  for  1759, 
Ibere  are  some  useful  tables  respecting  the 
giowdi  of  trees,  by  Mr.  l^f  arsham  s  from  these 
tables  the  two  following  inferences  may  be 
jdiawn*-::- 

1st,  That  it  is  highly  profitable  to  let  young 
thriving  oaks,  which  are  not  worth  above  SOs. 
a  tree,  continue  standing. 

2d,  That  it  is  not  profitable  to  let  oaks  of 
SO  or  100  years  growth,  continue  standing. 

Three  oaks,  marked  in  the  tables.  No.  8, 
11^ — 12,  in  April  1743,  before  they  began  to 
shoot,  contained  eleven  and  one  half  feet  of 
wood,  and  were  altogether  worth,  at  eighteen 
pence  a  foot,  bark  included,  17s.  3d.  The 
same  trees,  sixteen  years  afterwards,  con- 
tained thirty-four  and  one  half  feet,  and  were 
worth  21.  lis.  9d.  Now,  if  17s.  and  3d. 
had  been  improved  at  the  rate  of  7  per  cent, 
at  compound  interest  for  sixteen  years^  it 
would  not  have  amounted  to  21.  lis.  9d. ; 
and  of  consequence  the  proprietor,  by  letting 
such  oaks  stand,  improves  his  property  in  as 
high  a  degree,  as  if  he  put  out  his  money  to 
interest  at  near  seven  and  a  half  per  cent. 

M  3 
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Three  oaks.  No.  2,-— S,— *5,  in  1749,  epn- 
tained  lOOt  feet  of  timber,  and  were  ^oill| 
71.  10$.  9  d.  The  same  trees,  sixteen  yerijrs 
afterwards,  contained  lS9i  feet,  and  werie 
worth  91.  18s.  6d.  Now  71.  lOs.  9d;  tke 
value  of  the  trees  in  1743,  improved,  at  the 
low  rate  of  interest  of  2l  per  cent,  would,  in 
sixteen  years,  amount  to  a  sum  exceeding 
9l.  18  s.  6d.  The  proprietor,  then,  by  letting 
such  trees  stand,  does  not  improve  his  property 

a(t  the  rate  of  2 1,  per  cent 

* 

The  oak.  No  1 ,  in  the  third  table,  was  worth 
ll.  2s.  6d.  iif  1757,  it  gained  m  one  year  one 
foot,  or  1  s.  6d.  in  value ;  if  it  had  been  worth 
30s.  and  had  gained  one  foot,  there  would 
have  been  no  profit  in  letting  it  stand,  as  the 
interest  of  SOs.  at  I  per  cent,  would  have 
produced  Is.  6d.  in  the  year;  and  it  is  for 
this  reason  tliat  I  have  fixed  upon  30  s.  as  the 
value  of  trees  which  shoxild  be  cut  down  ;  if 
they  are  cut  sooner  or  later,  the  proprietor 
will  be  a  loser.  It  must  not  be  supposed, 
however,  that  great  precision  can  attend  this 
observation;  since  particular  soils,  or  the 
greater  or  lels  thriving  condition  of  the  wood, 
may  render  it  useful  to  cut  down  trees  before 
they  are  worth  30 s.  or  to  let  them  stand  a 


triiil^  longer.  It  ought  to  be  remarked  aIso» 
iat  Urge  tree^  sell  for  more  per  foot  than 
iDutll  dnes  do,  jret  the  usual  increase  of  pricey 
k  BOt  a  cofnpensation  to  the  proprietor,  for 
ktting  his-  timber  stand  to  a  greiat  age.  This 
rmj  be  made  out  fioioi  the  following  expe* 
limeiit : 

On  the  37  th  Oflober  1792^  I  measured,  at 
lit  feet  from  the  ground,  the  circumference 
rfa  V€ffy  fine  oak,  of  eighty-two  years  grow*^h, 
fnm  the  time  of  its  being,  planted,  ahd  found 
it  W'be  107  inches :  On  the  same  day  of  the 
BHmdf,  in  1793,  it  measured  108  inches.-^ 
IWre  i^  hot  one  oak  in  fifty  (at  tht  age  of 
4fej  which  gains  an  inch  in  circumference,  in 
•fi^year.  The  length  of  the  boll  of  this  tree 
^ii  about  eighteen  feet  $  it  eontaiiied  about 
dghty-four  feet  of  timber,  and  was  worth,  at 
88. afoot,  121.  12s.  It  gained  in  one  year 
very  little  more  than  a  foot  and  one  half  of 
timber,  or  4s.  6d,  in  value;  but  the  interest 
of  121.  12s.  at  41.  per  cent,  amounts,  in  one 
y^ar,  to  above  twice  the  value  of  the  increase, 
even  of  this  tree,  which  is  a  singularly  thriving 
one. 

I  have  been  the  more  particular  on  this 

M4 
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subject  from  a  public  consideration.    Many 
men  are  alarmed  lest  our  posterity  should  ex- 
perience a  scarcity  of  oak  timber  for  the  use 
of  the  navy ;  and  various  means  of  increasing 
its  quantity  have  been  recommended  with 
great  judgment.     In  addition  to  these  means, 
the  making  a  much  greater  than  the  ordinary 
increase  of  price  on  timber  of  a  large  scant* 
lingt  might  be  not  improperly  submitted  to  the 
consideration  of  those  who  are  concerned  ia 
the  businefs.    If  the  Navy-board  would  give 
81.  or  91.  a  load  for  timber  trees  containing 
100  cubic  feet  or  upwards^  instead  of  41.  o& 
61.  every  man  in  the  kingdom  would  have  m 
reasonable  motive  for  letting  his  timber  stand 
till  it  became  of  a  size  fit  for  the  use  of  the 
navy ;    whereas,    according  to  the    present 
price,  it  is  eveiy  man's  interest  to  cut  it  dowii 
sooner. 
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ESSAY  XL 

On  the  Tmprwement  of  an  extensive  Faring  contain^ 
ing  a  large  portion  of  waste  and  uncultivated 
Land^  and  held  under  a  long  Lease. 

IN  the  year  1790  I  took  a  lease  of  an  estate 

of  about  eleven  hundred  acres,  situated  to  the 

norA  of  the  western  extremity  of  the  Cheviot 

UHi.    It'  had  been  recently  purchased  by  a 

Gentleman  of  great  profefsional  eminence, 

WH6  was  well  acquainted  with  the  great  and 

Wing  advantages  that  flow  from  judicious 

improvement:    it  is  not  to  be  wondered  at 

tbeiffiMre,  that  the  learned  proprietor  was  not 

contented  with  allowing  his  lands  to  remain 

fe  a  state  of  comparative  barrennefs,  under 

^  system  of  agriculture  which  had  hardly 

^^crged  from  a  state  of  ancient  ignorance; 

*^    resolved  that   plenty  should  occupy  the 

P'^ce  of  long-existing  sterility,  and  let  his 

^tate  to  me  upon  an  improving  lease. 

^t  the  period  when  this  lease  was  taken, 
**^^  estate  was  divided  into  four  farms :  the 
'^a^e  of  the  principal  farmer  was  bought  up 
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by  the  landlord,  and  I  entered  into  the  pofiell 
sion  of  this  part  of  the  grounds  at  the  period 
already  mentioned.  Two  smaller  farms  came 
into  my  hands,  the  one  of  them  one  year,  and  . 
the  other  four  years  afterward.  The  lease  of 
the  remaining  farm  expired  at  tVhitsunda/ 
1798 ;  but  by  the  bankruptcy  of  the  farmer^ 
it  has  been  in  my  occupation  since  the  same 
term  of  1794. 

Such  being  the  state  of  the  leases  on  the 
estate,  my  rent  was  of  a  progrefsive  nature. 
When  I  entered  into  the  pofsefsion  of  the  first 
farm,  I  paid  2701. ;  and  at  the  expiration  of 
the  lease  of  the  second  small  &rm,  my  rent 
was  advanced  to  S97  h  It  was  at  this  period 
that  I  entered  on  the  farm,  the  occupier  of 
which  had  become  insolvent :  I  continued  to 
pay  his  rent  until  Whitsunday  1798,  the  time 
at  which  it  would  have  regularly  fellen  into  ^ 
my  pofsefsion.  At  this  term  my  rent 
to  5501.  at  which  sum  it  continues  stations 
until  the  expiration  of  the  first  twenty-on^^ 
years,  when  it  rises  to  7001.  for  the  remainii 
period  of  the  lease. 


This  progrefsive  mode  of  affixing  the 
was  considered  equally  advantageous  to 
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tndkird  end  former :  the  former  was  beneBted 
bj  getting  an  increased  rent  upon  the  lands 
which  were  first  occupied,  by  the  augmentation 
of  his  rental,  in  a  short  period,  from  3121.  to 
5501.  and  in  receiving,  besides  the  great  emo- 
luments arising  from  plantations,  a  return  of 
seven  per  cent,  during  the  last  years  of  the 
lease.  The  advantage  to  the  occupier  of  the 
lands  arose  from  the  circumstance,  that  as  his 
improvements  extended,  the  soils  were  more 
Mt  to  afford  an  additional  rent. 

The  estate  was  in  so  wretched  a  situation, 
that  this  increase  of  rent  could  not  be  pro- 
duced but  at  the  expense  of  great  sums  laid 
out  upon  the  improvement  of  the  land.  That 
I  alight  be  indemnified  therefore  for  this 
oecefsary  expenditure,  the  term  of  the  lease 
was  made  forty  years ;  and  at  the  expiration 
of  twenty-one,  the  option  of  two  lives  was 
in  the  choice  of  the  farmer.  The  landlord, 
still  further  to  encourage  the  improvement  of 
his  estate,  bound  himself  to  advance  8001.  in 
sums  of  200  L  every  six  months,  to  the  farmer, 
to  be  expended  upon  the  lands ;  and  to  give 
about  an  equal  sum  for  the  erection  of  a  good 
fiarm  house  and  farm  buildings.  The  farmer 
was  also  allowed  a  power  to  sub-let  the  grounds 
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far  anj  period,  not  exceeding  dat  of  y$ 
tenure  of  die  estate* 

In  consideration  of  these  advantages,  I  bound 
fluyself  to  manure  the  whole  lands,  and  to 
bring  them  into  a  stale  fit  for  producii^  com; 
except  a  portion  of  them,  which  was  in  a 
inofdy,  boggy  condition.  The  draining  of  diis 
roois  was,  howeyer,  enjoined,  as  well  as  (be 
inclosing  of  the  estate.  I  likewise  obfigcd 
mystlf  to  add  about  SOOl.  in  carriage  and  odier 
labour  to  the  sum  ^ven  for  the  buildings,  and 
to  pay  five  per  cent«  fi[>r  4001.  of  this 
advanced  by  the  landlord. 


These  are  the  principal  filatures  of  my 
which  I  have  diought  it  necefsary  to  particu- 
larize in  this  place ;  they  bespeak  the  most 
liberal  views  in  the  enlightened  ptoprietw, 
and  are  deserving  attention  from  their  being 
eminently  calculated  to  excite  the  exertions  of 
skill  and  industry  in  the  improvement  of  waste 
and  unproductive  soils. 

In  commencing  the  improvement  of  my 
^rm,  the  first  object  that  demanded  attention, 
was  to  shelter  the  lands  in  so  high  and  exposed 
a  situation.  The  surface  of  the  estate  is  a 
rising  ground,  sloping  chiefly  to  the  south,  and 
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!■  t  lefs  degree  to  the  north:  the  greatest 
aid  best  part  of  the  land  is  contained  in  the 
mitfaem  slope^  at  the  bottom  of  which  is  the 
ma&,  formerly  noticed.  It  is  sheltered  on  the 
smrth  hf  an  opposite  higher  ground ;  so  that, 
as  Ae  estate  is  of  a  pretty  regular  square  form, 
there  were  only  three  sides  upon  which  shelter 
required. 


A  mall  8pac6  upon  the  eastern  extremity 

tf  die  estate,  where  it  was  not  thought  proper 

to  pbnt,  was  fenced  with  a  double  ditch  and 

Isdge ;  but  around  all  the  renuuning  exposed 

teder,  a  plantation  of  Scotch  firs,  about  a 

hoodred  feet  in  breadth,  was  made.     This 

fhotation  was  inclosed  with  turf  dikes,  cal* 

cabled  to  protect  the  plants  for  many  years ; 

and  a  similar  plantation,  extending  from  one 

cstrenuty  of  the  estate  to  the  other,  was  carried 

doDg  the  brow  of  the  hill  in  a  waving  line,  to 

theher  the  grounds  on  each  side  below.    The 

plants  are  making    rapid   progrcfs   towards 

maturity,  and  will  amply  reward  the  proprietor 

far  his  expenses  of  planting. 

These  plantations  were  calculated  to  afford 
i  general  shelter ;  but  over  a  wide  range  of 
^Bifiice,  more  immediate  protection  was  ne- 
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QtksLty.  Inclosing  is  cveiy  where  highlir 
adraofageous  and  proper^  and  I  cheei^iiUf 
fulfilled,  my  obUgatioQ  V  subdividiiig  tbof 
lands:  the  tinodecf  indiDsiflg  whicbi  of  aH 
Qthets,  recommended  kself  for  adopliM^ 
4mt  of  ditch  and  hedge. 


•t  J-- 


There  were  no  inclosures  upon.the  giOHQ^i^ 
except  a  few  bad  hedges  in  the  neighbour* 
^od  of  the  filaQsioa-ko^6eJ  which  if  ^uq^ 
i^pon  the  isioFtli  side  of  thp  estat/e ;  $he  iQcf^^ 
sures  upon  this  part  of  it  were  compleledyian^ 
ten  square  fields,  containing  about  an^hui^lf)|4{ 
acres  of  land,  were  iQxmcd.  I  expendef^oii 
amaJl  sum  of  money  in  mftnpring  ^  .pwttc  ol 
4ese  inclosures,  apd  sub-let  them*  upmiiHi 
fhprt  leasej  to  a  Qentlem^n  who^  ^Vgb 
pre vipusly  unacquainted  with  agricultural  .(iHff 
9iit9f  has  neverthelefs  succefsfully  impi9yR4^ 
bis  farm  afker  the  example  set  bim  in  thit 
iifiprovement  of  the  other  parts  of  (he  estatifiw. . 

The  lands  upon  the  south  side  oi  the 
plantation  running  along  the  high  ground^ 
were  all  subdivided  into  regular  inclosures  in 
the  course  of  the  winters  1790  and  1794:  the 
fields  vary  in  size  according  to  the  nature  of 
the  sur6sce,  but  the  general  quantity  of  ground 
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iJagf  poat2M9  is  about  twenty  acres.  Thfi 
fai^lgp^  are  all  run  in  strait  line^^  aad  all  the 
inclosuxes  are  regular  squares,  exc^t  thosQ 
w]u9^  axe  bpi^nded  by  tbe  plantations,  by  the 
doifl^le  .4itc;h  and  hedge  on  the  east  border  of 
tbe  estate,  or  by  the  mofs  ^t  the  bottoqi  of  the 
llijL  T\kc  thorns  have  advanced  rapidly  in 
tyr. growth^  ^d  many  of  the  bedj 
^Upe^dy  perfect  fences. 


Thik  rapidity  of  growth  is  to  be  ascribeato 
Ae  great  attention  which  was  paid  to  the 
pulverization  of  the  soil,  for  a  considerable 
depth  ;  and  to  the  manuring  it  with  lime  and 
fidi  stable-yard  dung,  previous  to  the  planting 
of  Ihe  thorns.  This  effect  has  also  arisen  from 
the  after-care  which  has  been  bestowed  upon 
tiie  plants  in  keeping  them  free  from  weeds, 
properly  pruned,  and  their  roots  always  covered 
wi^  earth :  for  these  purposes  a  hedger  is 
kept  upon  the  estate,  at  the  mutual  expense 
of  the  landlord  and  farmer;  and  when  he 
i^uires  afsistance,  I  pay  labourers  to  work 
under  bis  direction. 

Besides  this  care  of  the  plants,  however; 
much  attention  also  is  paid  to  the  protection 
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of  the  hedges  from  the  injuries  they  are  liable 
to  sustain  from  the  sheep  grazed  in  the  fields. 
The  ditch  affords  a  sufficient  barrier  on  one 
side ;  but  on  the  exposed  side  of  the  hedge 
there  is  a  necefsity  of  running  a  paling  of  three 
bars  at  the  distance  of  a  foot  from  the  thorns : 
the  wood  for  this  paling  is  given  by  the  pro-- 
prietor  from  a  plantation  of  Scotch  firs  upon 
the  estate  ;  it  is  erected  at  my  expense,  and  - 
there  is  sometimes  a  necefsity  of  renewing 
it  before  the  thorns  have  arrived  at  such  a 
degree  of  strength  as  to  be  no  longer  ob- 
noxious to  injury; 

It  is  worthy  of  notice  th&t  those  thorns 
which  were  planted  the  earliest  in  the  season 
have  every  where  thriven  the  best. 

I  shall  not  unnecefsarily  add  to  the  length 
of  this  Efsay,  by  describing  the  particular, 
mode  of  constructing  my  ditch  and  hedge; 
I  shall  only  state  that  I  have  made  five 
thousand  six  hundred  and  forty-three  roods 
(each  rood  containing  six  yards)  of  this  kind 
of  fence ;  and  that  this  quantity  of  inclosing, 
together  with  the  expense  of  protecting  the 
hedges,  has  cost  me  the  sum  of  five  hundred 

and  sixty-four  pounds. 
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*f&ving  giv^n  this  account  of  the  incltising 

of  4Hfe  ^rtncipal  piart  of  the  estate,  we  are 

tK^ftared  to  enter  upon  the  discufsion  of  the 

mSit  sobject  Vhich    clainris    attention    pre- 

Viobs  to  the'accbuiit  of  the  irhprovements ; 

Vfe.  the  state  of  the  hinds  dnd  mode  of  oc« 

oiipatibn  at  the  tiMe  When  I  filtered  into 

ptfiefition. 

inthin  the  laist  fifty  years^  the  afgriculture 
(>fS<i(Mand  has  undergone  rapid  and  exten*^ 
si?t  improvement :  the  antiquated  arid  uripro- 
dttdtiVe  system  of  our  forefathers  has  given 
phde  to  the  principles  of  agriculture  which 
Mhe  'flouriished  and  been  perfected  in  many 
pbh  of  the  sister  kingdom ;  and  in  this  par-* 
tjcular  county  there  sire  few  districts  over 
which  improvement  has   not    extended    its 
bjini^dkl  lAfltiehce.     In  the  number  of  these 
dMiric^  however^    was  situated  the  estate^ 
<he  itiiprovements  upon  which  make  the  sub- 
ject iif  this  communication.     Here  Prejudice 
IHdfiked  his  dominion  i  and  after  the  ancient 
nittife  of  hiisbaridry,  the  soils  Were  divided 
iiiljd  i^at  was  termed  in-fietd  and  out-fieM 
land,  and  into   moor   land,   meadow,   and 
bog. 
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The  in-field  land  was  that  pTset  of  the  estikfie 
which  consisted  of  the  richest  soil^  and  ia*  the 
present  instance  amounted  to  about  three 
hundred  and  thirty  acres.  It  was  considesed 
worth  a  rent  of  ten  shillings  an  acre^  and  wai 
managed  in  the  following  manner^  The 
latid  was  summer^allowed,  cleaned  of  weeda^ 
and  sown  with  barley  or  oats,  and  sometiaies 
with  wheat.  The  fanners  produced,  however, 
very  small  quantities  of  the  last  grain  ;  and 
their  established  mode  of  managing  this  kind 
of  soil,  was  to  take  four  or  five  crops  aftef 
fsillow,  and  then  to  repeat  the  same  unpio- 
ductive  system  of  fallowing  and  hard  cropping: 
they  raised  very  small  quantities  of  turnip,  and 
these  too  only  during  the  last  years  of  time 
occupation  of  the  groands.^ 

The  out-field  land  was  of  a  poorer  qualiigri 
a  part  of  k  was  valued  at  five  shillings,  bot 
the  greater  pioportion  of  it  was  only  rated  it 
three  shillings  per  acre.  The  quantity  of  liiis 
soil  was  about  three  hundred  and  twenty-fiw 
acres;  more  than  two  parts  of  it  were  always 
)n  a  state  of  natural  grafs,  and  the  remainder 
was  cropped  with  oats. 

In  order  to  bring  this  land  into  a  state  fit 
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hi  prodacing  corn,  they  folded  a  portion  of 
it  with  sheep,  and  ploughed  it  up  in  the 
proper  season  for  oats.  They  renewed  this 
crop  for  four  or  five  years,  until  the  land  was 
i>o?er-run  with  couch-grafs  and  other  noxious 
Vfeeds,  which  pofsefs  a  barren  worn-out  soil» 
dmt  it  was  incapable  of  producing  even  the 
HMMt  scanty  returns ;  it  was  therefore  allowed 
to  remain  in  this  waste  impoverished  state, 
ootil  it  was  again  folded  in  rotation :  the 
v^tation  of  the  weed  grais  and  other  weeds 
produced  a  barren  herbage^  and  the  land  was 
pittured  with  sheep. 

The  sheep  were  grazed  in  common,  upon 
flui  out-field  land,  and  upon  the  moor  land, 
wiuch  composed  considerably  more  than  a 
Aird  part  of  the  estate :  about  a  hundred 
laes  of  this  soil  were  woodland }  and  that 
part  of  which  was  in  the  occupation  of  the 
frroacn,  and  amounted  to  more  than  three 
JHUldred  acres,  was  not  estimated  at  a  greater 
rait  than  one  shilling  per  acre.  It  required 
one  acre  of  the  out-field,  and  four  of  the  latter 
description  of  land,  lo  maintain  one  ^  sheep 
^ugbout  the  year,  and  that  too  in  the 
poorest  condition.  The  sheep  were  always 
^BUll,  and  never  could  be  fed  fat  upon  the 

N2 
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pasture  V  the  Iambs  produced  from- the  ew^ 
were  equally  bad,  aind  at  an  aVeragb  Wei^ 
never  sold  ait  above  five  sSiilllng^  -per  helid. 

The  produce  throbgHofUt  tHeir  faArik  tfiay 

readily  be  conceived  to  have  been  of  fhfe 

poorest  nature,  when  it  is  kho^h  that^  seviirtd.' 

6f  the    farmers,   unable    to   pay  "the   fll!rh)Hl 

rents  they  held  them  at,  became  inisdfvferft,. 

and  were  obliged  to  give  up  their  leiases  to^llfe 

landlord.     It  is  indeed  a  subject  of  wbridefr 

how  they  Were  able  to  discharge  the  xifibdr 

moderate  rents ;    for,  wr<h  the  additional  Sn- 

fbrmationi  that  the  meadow  and  mofs  land  was* 

adequkfe  fb  the  niairitenaficc  of  afewbhick 

cattle  only,,  the  above  fetation  h  a  i^idiftfl 

picture  of  the  wfetthed  mfeans  they  (?injifdy«'dr 

'to  draw  them  fndm  the  lands.     Vy  ihis  kifi(Adb 

of  occupation'  it  itiust  dpjiear  lioW  gfeat  *• 

proportion  of  their  fknfis  lay  in  an  ittpbve'nsh- 

cd*  waste  state  at  the  time  When  I  rented  itk 

estate :  the  best  soils  produced  very  pctor  cihJjis» 

and  the  degree  of  fertility  of  the  out-field  liind- 

has  been  already  noticed!     A  great  pixipbr- 

tion  of  this  Icind  of  soil  was  lying  wais^e  ma 

state  of  natural  grafs;-  and  there  was  Klce^iie 

a  considerable  quantity  of  it  which  liad  never 

been  subjected  to  the  djieratWn  of  the  pTdlrfgh. 


V9P9  **  P9>1»9n  oflfH*  fy\2c»  bropro,.he8ith» 
•ffiM^Mqgft  ^fq  the  co^unoo  prpdMCjtipns^:  the 
4^)119}^  qie»dow,  and  qipj^  lun^d,  wcrg  in  a  s<ate 
^i^^te;  nothing  hfld  bc^en  ^<;teflipted  tP 
flfllioffate  them* 

I 
•    ■ 

IjR  4lW^*  *94  ^h^re  cvfiry  spot  of  ]an4  was 
^pro!(^9%q  ^^  waste,  gqnecal  upproyement 
wis  an  arduous  vndorta^ung::  I  l^^s'^l^y^ver 
A  clear  perception  of  the  advantages  that 
«Bnld:resjuU  friom  my.  plan  of  Unprpyeiaent^, 
|lftieacrf?cd  to  execute  them  \;^th  'the  roect^ 
mfl  spirit  an4  perseverance.  How.  hx.  thia 
itei  hMiBucceeded  wiUi  be  afterwards  seen,; 
tflt  before  we  direct  our  attention  to  the 
iSKouot  o£  the^improyementSt  it  is  proper 
Am.  I  .should  state 'the  nature  of  the  soils 
"Which  have  been  the  subject  of  meliorationy 
tSod  premise  a  few  observations  upon  the 
Ipbiur  rej||uisite  to  the  carrying  on  my  ope- 

■-  . . 

'  Vk&  soils  throughout  the  estate  differ 
iCMjflllgr.jn  quaUty,  though  very  Jittle  in  kind, 
filcc^'  in.  the  moor  and  knofs  laufi :  they  vary 
MID  a  dark,  heayy,  loamy,  clay,  to  a  light  soil 
^^thft^^me  p^tw^ :  thesMbsbatum  is  a  free 

NS 
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Stone  rock ;  the  soil  of  the  moor  land  is  a  finr 
inches  of  black  moorish  earth,  upon  a  straioitt 
of  clay ;  that  of  the  mofs  is  a  deep  peat  euAm 
This  difference  of  soils  did  not  prevent  ^flse 
from  adhering  to  a  regular  plan  of  tncIotoWt 
as  I  was  convinced  that  improvement  would 
render  each  soil  capable  of  the  same  mode  of 
culture,  and  hence  that  variations  of  soil  kk^ 
eluded  in  the  same  field  would  not '  ht  pro- 
ductive of  inconvenience. 

Labour  is  a  part  of  the  expense  in  the  iai- 
provement  of  waste  or  unproductive  Mili^ 
which  in  every  situation  must  prove  consiicf* 
able :  the  land  is  incapable  of  mdotailiv 
ing  the  quantity  of  stock  that  is  nece&iiyt 
foreign  afsistance  is  required;  and  die  inn 
provements  are  executed  at  great  additional 
expense. 

In  carrying  on  the  improvement  of  mj 
farm,  I  was  much  agisted  by  labour,  sup- 
plied from  two  other  forms,  which  I  pofsefied 
at  some  miles  distance.  By  means  of  these 
I  was  always  enabled  to  keep  six  draugfaCi 
upon  the  improving  farm,  and  frequently  tra 
during  the  summer.  The  ploughs  and  carM 
are  drawn  by  two  horses  only,  and  the  plougbp 
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mea  Tank  among  the  most  expert  in  the  king- 
doin :  the  plough  whidh  is  In  common  use^ 
throughout  all  the  imprpveil  districts  of  Scot- 
land»  is  SmalPs  chain-plough  ;  an  engraving 
tif  which  Is  given  In  difTei^njt  agricultural  pub- 
Scafions.  I  use  ft  without  the  chain,  and  can 
^ve  my  testimony  in  favour  of  the  general 
ndlity  of  this  esteemed  plough. 

The  manual  labour  always  required  a  num* 
ber  of  labourers,  besides  those  employed  in 
ploughing,  carting,  and  harrowing:  in  esti- 
inating  the  expense  of  the  latter  operations, 
I  have  made  full  allowance  for  the  advan- 
tageous circumstances  under  which  they  were 
executed. 

*  When  I  entered  upon  the  improvement  of 
my  farm,  it  was  my  object  to  complete  it  in 
those  fields  which  contained  the  greatest  pro- 
portion of  good  soil.  The  grounds  wliich 
were  under  cultivation  were  improved  at  Icfs 
expense  of  labour  than  the  uncultivated  lands; 
but  the  only  difference  in  the  improvement  of 
iTie  various  soils,  arose  from  the  length  of 
time  necefsary  to  the  pulverization  of  the 
waste  and  moor  land.  My  intention,  in  every 
situation,  was  to  bring  the  soils  into  a  state 

N4 
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^;x*r  r.rri-i  x:>^n,  ^me:i:id  zi^iaj  jrea 
g  -';4r>'-i;,  r.>t  r:ar-?'.j  p^cts,  and  nameraos 
j^r.c-.tr^Ti'^i  c^'.il'xr-i'i  ::^  jeveral  jarts  into 
Y^fr^yK.  Mar.T  of  theie  I^Tid  $t:ccs  waej^ 
^*at  tize,  a-<!  could  no:  be  carried  off  ibe 
j^ffMrAs :  icr  these,  sroac  piis  iuficiendj  deep 
to  zflrfiil  of  thtiT  being  covered  with  fouitecq 
cr  frffccn  inches  of  moald,  were  dug  ;  and*  as 
a  pro'^^.T  precaution,  the  pits,  when  dieie  was 
a  ^I'rcliviry,  were  -unk  at  the  upper  side.  q| 
tf.f:  '.tor.^.  ^^Tifjn  these  stones  had  thus  been 
r  mov*rI,  and  when  the  wet  parts  had  been 
<  tir.uS'JiiWy  drained  with  covered  dr^nSj 
th^:  cultivated  grounds  were  ploughed  in 
the  iK.'ginning  of  winter ;  and  by  the  repeti- 
tion of  this  operation,  with  the  afsistance  oi 
th(?  spade,  every  hurtful  inequality  of  the  sm-i 
face  was  levelled. 

llie  quantity  of  labour  requisite  to  the  pul 
vcrization  of  the  soil  varied  according  to  the 
nature  of  the  ground  :  that  portion  of  the  cul- 
tivated soils  which  was  managed  as  in-fieM 
land,  require^  three  ploughin^s  ^  but  the  pari 


gf  tbeip  wl^iqh  g^me  un4^  th^  dpnomiiia^ion 
of!  oMUfj^J^r  4eiQaoflf d  t^c  quality  o£  l^puf 
wbich  w^  bj^&tpwed  u})Qa  tb?  saijiQ  dp^rip- 
tioQ  ofla^d,  ly'fxig  waste  in  grafp,  after  it  ha4 
hcfifi  cropped,  with  oats. 

VpOD  tl^e  iipp]:ovej9iAnt;  of  tbjs  part  of  mjr 
farm,  I  sb^U  not  be  mpi;e.  particular,  as  thq 
Other  parts,  of.  tjbe  porpqefs.  will  be  con^prje- 
ll)[;ndedl  u(id/ar  the  account  of  that  of  the  yira^tQ 
bjjid.  I  haye^  bpwcver,  pla(:ed  amongst  thq 
|ajble%  of  cnyppnditurp,  one;  tp  show  tbe,  ex- 
pense attendant  upon  the  m^Upratioiv  of  the 
best  soils. 

The  improvement  of  the  proper  subject  of 
this  paper,  tlie.  waste  and  moor  land,  come^ 
now  under  review;  and  tbat  I  may  avoifl 
confusion  in  the  account  of  this  process,  I  shall 
divide  the  grounds  into  two  kinds ;  viz.  into 
that  portion  of  out-field  land  which  was  ex- 
hausted and  lying  in  a  state  of  natural  grafs  ; 
and  into  that  which  had  never  been  subjected 
to  ihc  operation  of  the  plough,  and  was  over- 
run with  furze,  broom,  hcatb,  and  ling.  lo 
detailing  the  improvement  of  the  last  species 
of  waste  land,  I  shall  comprehend  under  the 
same  head  that  of  the  wet  marshy  ground  and 
moor  land. 
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In  effecting  the  melioration  of  die  first  de« 
scription  of  waste  land^  the  preliminaiy  steps 
of  land*draining  tiie  wet  places,  and  of  re<» 
moving  the  land-stones  which  obstructed  the 
progrefs  of  the  plough,  were  executed  *.  The 
last  operation  was  peculiarly  nece&ary;  for 
besides  the  numerous  land-stones  diffused  oyei 
the  general  surface  of  the  grounds,  there  were 
great  collections  of  Aem  upon  balks,  which 
had  been  formed  by  the  slovenly  husbandry  of 
ancient  farmers  on  the  estate :  these  balks  oc- 
cured  over  all  the  lands  which  were  cr  had 
been  under  cultivation. 

.  On  the  removal  of  eveiy  material  obitruo- 
tion,  the  land  was  ploughed  with  a  common 
furrow  in  the  month  of  November ;  and  about 
the  end  of  the  following  spring  it  was  sown 
thick  with  oats.    The  produce  of  this  crop 


*  I  have  thii  season  completed  the  iroprovemeiil  of  i 
field  which  contained  an  astonishing  qnantity  of  laiKk 
stones.  In  this  inclosure  there  are  the  remains  of  what 
Is  beliered  to  have  been  a  Danish  encampment ;  and, 
open  an  adjoining  property,  there  are  two  oot-postt  at 
a  small  distance.  I  have  completed  the  filling  up  of  the 
ooter  ditch,  which  time  had  not  perfected,  and  the 
peaceful  ploughshare  now  pabes  over  that  spot  where 
erst  embattled  hotU  ponred  forth  terror  and  destmction. 
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was  a1  wajrs  of  the  poorest  nature^  and  did  not 
make  a  return  of  three  times  the  quantitj  of 
the  seed  :  it  however  indenmified  xne  for  the 
labour  which  had  been  bestowed  upon  the 
ground ;  and  the  cropping  answered  the  pur* 
pose  for  which  it  had  been  employed. 

When  I  commenced  the  improvement 
of  this  description  of  land^  I  Allowed  and 
wrought  it  for  two  years :  I  soon,  however, 
found  the  error  of  this  practice,  and  the  great 
expense  of  labour  attendant  upon  the  adop- 
tion of  it  The  soil  was  choaked  with  couch* 
graft  and  other  noxious  roots;  and  upon 
lying  for  even  a  few  weeks,  especially  in 
wet  weather,  the  land  became  nearly  as  much 
filled  with  grafs  as  when  the  sward  was 
first  broken  up.  To  remedy  this  incon- 
venience, I  first  thought  of  sowing  the  ground 
thick  with  oats:  the  effect  has  answered 
my  expectation ;  for  by  the  growth  of  the 
oats  the  couch-grafs  is  prevented  in  a  great 
measure  from  springing  up,  the  soil  is  loosened, 
and  much  lefs  labour  is  requisite  to  its  pul- 
verization. 

The  oats  having  been  removed,  the  land 
was  again  ploughed  ifi  the  epd  of  autumn, 


^fi^  exposed  to  the.  action  of  tfie.  ^tfioqdtiar  «p4 
^ffpffo^^  of  ^wb^ersca?9ii.ia.^^ 
g£«.iougii  %fQW:  it  nv^  prois-ploughedl 
»  %.,  beg^)^^.  p£  April,  and  aftefi|rai!4f| 
bf^od.^  an<JLifaizowed.  Al)out  tfie  end  of  the 
same  monjdi  it  was  again  ploughed^  bial^ed^ 
and  harrowed;  and  in  May  the  plougfaing 
^haf^]HWg  iffyej^pffi^  Ii%tlwfiai9rac 
^this  labo^f  it  ^fifi^  sqnfitiqia nofieiiwy  l4 
a^.hji^ayy,  jgoUer.o^j^  t^  Jfu;^ 


Vp^ibc^  Qoaplfi^oni  ^^  jaft  hwnoimgi 

;^  loo^.  of.  the  couph-gfafr:  were  €arelufl|[ 
qq]kftfA  ^^  biwnt:  d^e  iandnBtones  wont 
KiQQFed  oi;.^'.gnmi;^  as  thejr.  were  turned 
vyp.by  the  plough^  and  by  means  of  thiaioii* 
plMPMent  and  the^spade*  every  hiirtfiiluieqiiali^ 
i)|  the  sur&ce  ima  deakroyed. 

Wh^n  this  labour  had  been  bestowed^  tha 
SQit  w^s  brought  into  a  state  of  sufficient  fine* 
Dfify  for  the  ^ppliqiUien  of  manure.    BefoM 


*  This  operation  it  performed  hj  an  implement  re-* 
^emUiof  in  evofjr  reqiect  a  lianow»  incqit  ihat  it  ia 
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I  ptoeced  to  give  an  accooiit  of  this  ptirt  of 
the  sabject^  liowever,  I  shaU  previously  ^ 
tail  die  node  of  tillage  I  ettiplcrp^ed  to  ^rh% 
the  second  description  of  wMte1and-tef6Hk 
nmilar  sitoatioa. 


The  fur29e  and  brboih  haVinTg  been  reinoveA 
off  the  ground,  the  draining  of  the  Vet  placed 
completed,  iand  the  larger 'Iafld-st6n«carne8 
off^  lAe  land  wa*  plougfyefd  in  November** 
The  furrow  was  made  about  foinr  inches  iti 
depths  and  allowed  to  remain  in  the  coarse 
state,  in  which  it  had  been  formed  by  the 
ploi^  throughout  the  winter ::  the  lanid  was 
crofi-pknighed  in  May  following,  acid  after^ 
wards  braked  and  harrowed^  It^^s'^gaih 
ploughed,  braked,  and  harrowed,  in  July  eft 
August ;  and  after  lEhe  completion  of  the  Ibift 
port  of  the  labour,,  it  ^as  ploughed  into  ridg^ 
of  nine  or  twelve  feet  in  bfeadth.  The  ftll^ 
fowa  were  well  cleaned  out  by  the  plbtigh,  to 
prevent  the  rain  water  from  stagnating  upon 
the  lands ;  and  they  were  again  exposed  to 
the  influence  of  the  winter^s  froft. 


*  The  broom  w^  sdd  for  fii^ :  the  price  peceifedl 
hi  it^  'defrayed  tlie  expenie  of  iUremenJ^  »s  well  as  Ihat 
oftheiltfte.   - 
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Tbe  farrows  were  filled  up  by  tike  filofgh 
nbout  tbe  end  of  the  succeeding  spring ,  and 
the  land  was  again  croft*pkHigIied  and  'bar* 
rowed.  After  this  barrowing»  the  roots-  of 
the  lingy  and  other  coarse  giafies  which  bad 
not  perished  during  the  eighteen  months  the 
land  had  lain  in  fUk>w^  werfe  collected  lAto 
small  heaps  and  burnt  into  ashes.  Upon  tfeis 
indneratton  the  land  was  for  the  last  time 
ploughed  and  harrowed ;  and  those  roots  which 
had  escaped  observation  were  destroyed  by  a 
second  burning. 

In  tbe  course  of  the  labour  bestowed  upon 
the  grounds^  the  land»stones  were  carted  off 
the  field  as  they  were  brought  under  obser- 
vatiooy  and  every  injurious  inequality  of  the 
aurfiMse  was  levelled.  The  land  was  there- 
fefe,  hj  this  procefii  of  culture,  freed  from 
every  foreign  hurtful  substance,  and  the  soil 
was  perfectly  pulverised  and  rendered  fit  for 
its  combination  with  manure. 

When  I  had  brought  the  lands  into  this 
state  of  fine  tilth,  another  more  expensive 
part  of  the  prooefs  of  improvement  followed  i 
Tts.  Ae  manoring  of  soils,  wasted  and  tx« 
bansled  of  animal  and  vegetable  mattes. 
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The  manure  which  forcibly  xecommended 
itself  in  such  a  situation,  was  lime;  dung, 
though  in  a  lels  degree,  was  also  necefsaiy 
and  cfsential  to  the  melioration  of  soils  lying 
m  such  a  condition.  I  was  situated  at  a  great 
Stance  from  the  former  kind  of  manure,  but 
nevertheleA  resolred  to  use  it  in  a  quantity 
adequate  to  the  purpose  for  which  it  was  em* 
ployed ;  convinced  that  too  strict  an  economy 
b  this  instance  would  be  productive  of  certain 
hb:  I  had  it  in  my  power  to  command  a 
a  sufficient  quantity  of  dung,  and  raised  in  the 
manner  afterwards  described. 

In  the  application  of  these  manures  the 
quantity  was  regulated  by  an  attention  to 
die  nature  of  the  soils ;  as  these  varied  from 
a  degree  of  richnefs  to  poverty,  the  lime  and 
dung  were  applied  in  quantities  adequate  to 
their  melioration.  The  extent  of  their  ap- 
plication will  be  detailed  in  the  tables  of  ex- 
penditure. 

The  lime  was  laid  upon  the  lands  about 
lint  end  of  May,  and  immediately  after  its 
application  they  were  ridged  into  drills  of 
twenty-six  inches  for  turnip :  the  dung 
was  now  laid  on,  and  being  ploughed  down. 
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and  waste  land^  yet  uoimprovedj  andaptai^ 
simihr  pasture  of  one  of  the  fimm  9bwMl]F. 
neiitioaed.  They  begin  to  drop  latnb  fiboul 
the  first  of  Aprils  aad  are  then  put  iyto^ 
the  grafs  fields :  these  are  never  grazed. aftcR 
the  first  of  January,  so  that  when  the  ewea 
are  put  upon  the  grafs  it  is  always  a  luxuriant 
pasture:  it  feeds  upon  an  average  four  e^es 

•  •  • 

and  lambs  per  acre« 

The  lambs  are  sold  ht  in  the  monthi.qf 
June  or  July,  and  in  general  bring  12  s.  6  d. 
per  head.  The  ewes  are  continued  oa  tiie 
pasture  until  the  end  of  Octoperj  when  tl|<^ 
are  either  sold  for  an  increased  price  of  fivi^ 
shillings  each,  or^  as  is  more  generally  my. 
practice,  put  upon  turnip  to  be  comfHetidf 
fattened.  Upon  the  removal  of  the  ewes^  the 
grafs  is  eaten,  by  young  black  cattle^  and  iHber 
stock  upon  the  farm,  until  the  end  of  Decefi^* 
ber.  They  are  generally  benefited  by  this 
pasture ;  and  the  advantage  it  is  of  to  Ihetai, 

« 

fiklly  compensates  for  the  maintenance  of  the 
ewes  throughout  the  winter.  It  appears  tliere- 
fore,  from  this  statement,  that  31.  lOs.  is  the 
profit  upon^each  acre  of  grafs. 

The  mode  of  pasturing  is  followed  on  the 
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(X&tSng  year ;  but  having  fDund  that  new^raft 
18  greatly  preferable  for  feeding  lambs,  I  plough 
op  the  grafs  fields  in  the  third  year,  and  sow 
Aem  with  oats ;  which  geherkUy  have  beea 
tf  ^uch  a  quality  as  U>  produce  sa  quarts 
pier  acre. 

^e  oats  are  followed  by  a  crop  of  wheatj 

if  dung  is  plentiful,  but  more  frequently  by 

another  crop  of  oats  or  one  of  peas.     This 

fralse'  and  the  wheat  have,  upon  an  average. 

Men  produced  in  the  quantity  of  twenty* 

nute  bushels  per  acre ;  and  in  a  field  which 

iprai  list  year  s6Wn  with  this  grain,  and  which 

obntained  several  acres  of  moor  land,  the  crop 

was  ftiost  luxuriant  upon  this  formerly  barren 

heath. 

.,ThJ8  plan  of  cropping  is  varied  according 
to  circumstances  s  but  my  fixed  mode  <^ 
^Qai^gement  is  to  take  alternately  a  green 
^d  a  white  crop ;  and  never,  after  breaking 
tip  ihe  grafs,  to  sow  more  than  two  cropb 
.befeie  the  land  is  again  prepared  for  turnip, 
'^en  the  turnips  are  sown,  the  land  is  again 
Manured  with  the  original  quantity  of  dung, 

5  Oa 
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^iuvi  i&  agaia  laid  down  to  pasture  with  a  bark] 
crop. 

It  appearsi,  therefore^  that  every  atteDtion  k 
paid  to  avoid  heavy  cropping ;  and  it  is  nol 
lefe  evident  that,  by  the  prosecution  of  this 
plan  of  management,  large  additions  of  animal 
and  vegetable  matter  will  daily  increase  the 
richnefs  and  fertility  of  the  soils. 

Having  now  detailed  the  mode  of  improving 
the  arable  lands,  and  given  an  account  of  the 
produce  arising  from  the  melioration  of  the 
soils,  I  shall,  before  I  state  the  expense  ol 
the  improvement,  concisely  relate  the  steps 
which  have  been  taken  for  increasing  the 
value  of  the  mois  land. 

When  I  took  the  lease  of  my  farm,  this  port 
of  it  was  in  the  state  of  a  wet  and  unproductive 
bog.  It  was  only  adequate  to  the  support  oj 
a  few  crops  and  young  neat  beasts^  and  2 
great  part  of  it  was  so  perfectly  boggy,  that  il 
was  incapable  of  supporting  the  cattle,  wfaicli 
grazed  upon  the  firmer  parts  of  it  and  upon  as 
adjoining  meadow. 

The  first  step  in  the  improvement  of  sucl 
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krfdy  was  to  carry  off  the  superabundant 
moisture  by  draining.  I  had  formerly  re- 
covered about  thirty  acres  of  land  upon  another 
of  my  farms,  which  was  an  entire  marsh }  and 
I  did  not  despair  of  the  succefs  of  a  similar 
mode  of  improvement  in  the  present  instance* 
In  atteifipttng  the  melioration  of  the  mois  land 
tfaeiefore,  my  first  object  was  to  run  a  prin- 
cipal drain,  stretching  from  the  inferior  to  the 
CQperior  part  of  it,  where  it  is  widely  ex- 
tended upon  an  adjoining  estate  ;  and  to  in- 
tmect  it  by  smaller  drains,  terminating  in  the 
vmn  conductor  of  the  water.  I  accordingly 
had  this  drain  completed  in  the  second  year 
of  my  occupation  of  the  estate :  is  was  made 
«ix  feet  deep,  twelve  feet  wide  at  the  top, 
and  eight  at  the  bottom ;  and  since  its  for* 
<Qation  it  had  been'  repeatedly  cleaned  out, 
The  intersecting  drains  have  not  been  exe- 
<^Qted,  and  I  do  not  apprehend  that  it  will 
be  necefsary  to  fulfil  this  part  of  my  intention. 

The  succefe  of  the  principal  drain  has  an- 

siRT^rcd  my  expectations ;  there  has  been  al- 

'^^^ys  an  abundant  flow  of  water.    The  mofe 

IS  in  various  parts  converted  into  meadow, 

and  there  is  hardly  any  part  of  it  except  where 

I^ts  have  been  dug  for  peat,  that  is  not  pretty 

03 
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firm  and  productive  of  support  to  tbe  artdi 
grazed  on  it.  The  adjoping  meadow  is  Ska* 
wise  greatJjr  meliorated  j  the  grafses  are  mmA 
finw ;  and  many  parti  of  it  are  fit  fi^r  pro* 
ducing  com. 

The  advantages  attendant  upon  lihaliilfl^ 
ment  of  a  part  of  the  plan  of  draining^  tie  df 
the  most  promising  nature.  How  hx  die  oooi* 
pktion  of  it  would  insure  die  speedy  exricoii* 
tion  of  the  mois,  I  cannot  pretend  ta  deleiw 
mine.  Tliis  object^  however,  seems  aonr 
likely  to  be  effected  by  another  mode  cf 
draining,  recently  published  to  ike  woddt 
I  need  hardly  say,  I  mean  that  piactised  hf 
Mn  Elkington. 

I  have  lately  seen  Mr.  Johnston's  pe^ 
spicuous  account  of  this  mode  of  draining, 
and  have  resolved  to  practise  it  in  preference 
to  my  original  plan.  I  propose  to  bore  auger 
holes  in  the  bottom  of  the  principal  drain 
immediately;  and  thus  allow  a  firee  exit  to 
the  waters  which  circulate  below  the  level  of 
its  bottom.  From  the  nature  and  situation  of 
the  strata  observed  in  an  unfruitful  search  after 
mar],  I  have  no  hesitation  in  pronouncing  the 
suocefs  of  this  intended  operation  .*   I  have 
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itifl  lefs  in  exprefsing  my  hopes  of  converting 
this  hitherto  uselefs  part  of  the  estate  into  a 
Viluable  pasture-ground. 

The  mofs,  besides  a  considerable  quantity 

of  tntodow  hay^  already  produces  sufficient 

ni^pqrt  for  ten  cows,   and  twenty   young 

U^ijck  ci)ttle.     These  cattle  are  gra?^d  upon 

%  qaofe  through  the  day ,  and  «re  ied  with 

staw.  in  a  court-yard  during  the  night.    The 

yvd  is  always  well  littered  with  straw ;  and 

«i  this  is  converted  into  dung,   new  l^^rs 

of  fimh  straw  are  add^d^  until  such  a  qu^^qi-' 

%o(excellent  dung  is  formed,  as  b  adequate 

to  die  manuring  of  sixty  of  seventy  acres  of 

tunip. 

Such  are  the  improvements  I  made  upon 
ny&mu  The  expense  at  which  they  have 
been  executed  will  be  shown  by  the  foUow- 
wg  tables  of  e;i^pendit)ire. 
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I. 


Jverage  Expense  of  imptwing  the  best  Srib 

minated  In-fidiy  per  acre. 

first  plooghiog • • ••••0  5  0 

Second  ditto...... 0  5  O" 

Bnking  and  harrowing 0  3  Q 

Hitrd  ploughing 0'  5  & 

Second  hiuTOwing....* ^ 0  2  (^ 

Collecting  and  barning  the  couch  grafs  and 

Other  weeds  0  $•  0 

Collecting  and  removing  the  land-stones  *...0  7  0 

One  hundred  and  sixteen  bushels  of  lime 4  7  0 

Twenty  cari-Ioads  of  dung,  weighing  3  cwt.  3  O  tf 

'first  drilling  for  turnip .0  S  6 

Second  ditto 0  2  9 


£  ^    2 


m^ 


*  In  this  estrmation  of  the  expense  of  the  labour  be- 
fltowed  upon  the  land,  is  cbmpreheDded  that  of  the  manval 
afsistance  sometimes  requisite  to  the  levelling  of  the  surface; 
and  the  breaking  of  the  clods  by  rolling.  Neither  of  tbde 
uperatioiis  could  be  made  distinct  heads  of  charge.  The 
first  \^as  very  partially  required ;  and  the  rolling  was  only 
necefsary  \fk  the  noost  clayey  soils,  and  there  only  after  a 
wet  season.  It  was  very  seldom  needed  by  the  soils  compre* 
hendcd  under  the  second  table ;  and  those  referred  to  in  the 
third,  never  demanded  its  afsistance  to  their  perfect  pulverf- 
zatiou. 
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II. 

^vctogt  JExpctiM  ff  wnffwing  thai  dacr^ptwn  ^ 
Jjaid  termed  Oui-foidj  the  greater  p'eportkm  (f 
wkick  was  fying  waste  in  a  state  of  natundgrafs^ 
per  acre. 

£   /.   d. 

First  plongUng.... •••##••••# ••••••••0    0    0 

Second  ditto 0    5    0 

Bfmking  and  harrowing 0    5    0 

Third  ploaghing 0    5    0 

Braking  and  harrowing 0    2    0 

Fourth  ploughing 0    5    0 

Third  harrowing 0    2    0 

Collecting  and  burning  the  couch  grafs  and 

other  weeds ^.^.....Ao  5  0 

Collecting  and  removing  the  land-stoncfs.i.  ...O  14  6 

One  hundred  and  sixteen  bushels  of  |ime 4  7  O 

Twenty  cart-loads  of  dung,  weighing  S  cwt  2  0  0 

First  drilling  for  turnip  •• .0  2  6 

Second  ditto • 0  2  6 

^  8  19    O 


III. 

Average  Expense  ^  imprcrving  the  Moor  Land  and 
Waste  Out-fidd  which  had  never  been  under  culti" 
vation,  per  acre. 

First  ploughing.....,.* 0    7     6 

Second  ditto 0    6    0 

Braking  and  harrowing, 0    S    O 

Carried  over    0  16    6 


brougtii  over     d  11$    6 

Bnriui^Mid harrowiDg i.a*..i....«....6  3    6 

fomihplooghuij  ....&;*. ..;....; « iO  5     O 

Fifth  plooghing  •»;•»& k«.i........u • iO  5     O 

Third  harrowing  ••••»•. .i.b....;w..;«i» ;i«0  fi    O 

{tfStb  pkMighii)g»;4...4 ;•••••&•••*«••.•(),  5  .0 

FoiUlh  harrowiOg ..i.i..,i.,..».;..;..;.i..;*0  2     0, 

•  Colledipg  and  ilornbg  the  roots  of  the 

litig,fec......»'i... .......ik , 6  i    Q 

Collecting  and  removing  the  lanJ-stonei 1  3  '  ft 

One  hundred  ffid  Uiirty*five  batbelt  of  lime  5  16 
1(VeDt^Afive  bart-feads  of  dung^  w^'g^jiig 

375  cwL i ...U.2  IQ    6 

tint  driling  ftr  turnip «.. 0  8    S 

Sificond  ditto^t ..k.k M 0  9    ( 

■  li     ■  ■ 

£  11  5     * 


These  tables  show>  as  CDTjppctly  as  it  Was 
pofsfble  to  do  at  the  time  of  their  construe* 
tion^  the  expense  attendant  upon  the  melio* 
ration  of  each  acre  oC  the  three  descriptions 
of  soils  which  have  been  the  subject  of  im-^ 
provement.  In  statin;  the  different  heads  of 
expenditure  however^  it  was  impofsible  to 
afix  to  each  acre  of  land  a  certain  proporti<m 
of  under-4raiaiag7  as^  the  necefsity  of  tkb 
operation  was  not  only  partial^  but  infinitdy 
varied  4n  different  situations.     This  part  of 


die  expense  of  improrement^  therefore^  will 
be  noticed  in  the  general  table  of  expendli^ 
tore* 

The  quantitjr  of  soils  whidr  are  already  io* 

profed,  amountt  to  four  hnndced  and  sixty* 

oght  acres :  the  portion  of  land  which  comet 

imder  each  table  of  expendituie  is  not  easilj^ 

i)soeirtained>  as  improvement  has  wrought  i^ 

wondrrful  similanly  in  tiie  appearance  of  ^ 

smcfiu:e  of  the  gnmids.   I  W<^  bowever^  ex^ 

amined  all  the  improved  fields  with  greal 

care  and  attention;   and  have  had  the  dif> 

icient  quantities  of  each  kind  of  soil  mea- 

MOPed  with  as  great  a  degree  of  predion  as 

at  was  pofsible  to  command.  To  ^treme 
«ccui^y  I  cannot  pretehd ;  but  I  am  certain^ 
3f  there  is  any  eRor>  tbat  it  ii  of  the  most 
^fltng  nature^  and  wholly  undsserving  of 
sotice. 

Having  premised  thus  mucb»  w^  are  pit- 
pared  to  enter  npc^  the  general  statement  tf 
the  expense  of  the  improvements  which  haw 
been  executed  upon  my  farm.  In  giving 
Ajis  statement,  however,  it  is  necefiary  t^  ob- 
serve that  there  was  no  pofsibility  of  noticing 
every  expense  connected  with  the  plan  of  iffl« 
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provement.  In  the  execution  of  this  plan 
various  small  sums  were  required  by  difFerent 
objects ;  and  where  the  improvements  were 
executed  on  so  considerable  a  scale^  it  may 
easily  be  imagined  that  the  contingent  <  ex- 
penses most  have  been  considerable.  There 
is,  however,  but  little  reason  for  regretting  the 
deficiency  of  this  part  of  the  general  table  of 
expenditure, 'as  an  account  of  contingencies 
besides  adding  t{>  the^unoiint  of  the  sumtne- 
pended,  would  bt  productive  of  very  littk 
useful  information. 


General  TMt  of  Money  laid  oui  upon  the  Impnm* 
ments  already  executed  on  imf  Faun, 

Inclosing  and  sabdmding  the  lands  ..••...  564>    0    O 
Farmers  proportion  of  Ih^  labour  be- 
stowed upon  the  hedges 60    O  -O 

,  Improving  274  acres  of  land  compre- 
hended under  the  first  tabic  of  ex- 
penditure  2229     8    0 

t  Improving  121  acres  of  land  compre- 
hended nnder  the  second  table  of  ex- 
penditure, nearly  50  acres  of  wliicli 
were  I>ing  waste,  In  a  state  uf  nu- 
turad  grafi ^ I0S2  19    O 

Carried  over      X  90$6    7    O 
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Brought  over        JS!96    7    O 

Iiaproving  73  acres  of  land  comprehended 
onder  the  third  table  of  expenditure, 
42  acres  ofwhich  were  moor  land 82S     I    6 

Manoring  a  part  of  the  fields  aroond  the 
mansion-hottse  before  they  were  fub^ 
let ,.... 55    0    0 

Draining  the  wet  places  dispersed 
throughout  the  lands  which  have 
been  improTed 30    0    O 

Unining  the  mofs , 120    O    O 

Repairing  one  of  the  farm-houfes,  and 
erecting  and  repairing  cottages  for 
the  accommodation  of  iabourers  cm* 
ployed  in  carrying  on  the  improve- 
nents 250    0    O 


£  520i     8     6 


Such  is  the  moderate  esthnatton  of  the  sum 
I  have  expended  in  executing  the  improve- 
ment of  waste  and  unproductive  land.  I  shall 
liot  indulge  myself  in  any  observations  on  its 
magnitude^  convinced  that  silence  is  here 
equally  proper  and  impreisive. 

The  expenditure  has  indeed  been  to  a  great 
extent ;  but  it  is  also  true  that  it  has  been  pro« 
ductive  of  the  most  lucrative  returns.  The 
soils  which  were  in  the  impoverished  con- 
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^kkm  formeriy  described,  are  greatly  enricliedt 
TanQtis  parts  of  my  farm  are  worth  fifty  shUliogs 
an  acre ;  and  all  the  improved  landsj  npoti  an 
liverage,  would  be  cheaply  rented  at  tbiHj 
sUUings  per  acre.  I  indeed  sub-let  a  field  of 
twenty-five  acres  to  a  small  farmer,  a  twelve? 
month  s^o,  for  forty-five  shillings  ;m  acr^ 
which  before  its  improvement  was  not,  upon 
an  average,  worth  more  than  seven  shillingt ; 
he  pays  his  rent  by  labour  in  carrying  line  tp 
fhe  parts  of  the  estate  yet  itnimproved. 

The  improventents  have  been  too  enco^* 
laging  in  their  effects  to  leave  any  hesitatioQ 
about  the  propriety  of  completing  them  }  I 
go  on  to  fulfil  the  obligations  of  my  kaae* 
All  the  inclosures  on  the  south  of  the  planta« 
tion,  stretching  along  the  high  ground^  ire 
improved,  except  three ;  and  these  I  pmgbtk 
to  plough  up  immediately:  they  coteht  cf 
waste  and  moor  land,  and  of  outbid  lylat 
waste  in  »  stale  of  natttral  grafs. 


.  t 


In  order,  likewise,  to  make  the  remaining 
put  of  the  ektate  fit  for  the  proceft  of  im* 
piovement^  the  subdivision  of  the  grounds 
196n  the  north. side  of  die  plantation  jolt 
iMntioaedt  will  be  coikipieted  in  the  ootui^^f 


fl^is  winter.  The  grounds,  in  (his  part  of  the 
p^tat^  are  of  the  same  nature  as  those  whi^ 
Qomppi^  the  unimproved  fields  on  the  sputh 
u  *pie  imp^yement  of  all  ^he  soils,  whid^ 
irc  been  permitted  to  lie  in  the  unproductive 
ait:ate  they  weit  fn  at  the  period  pf  my  enti; 
^nto  the  fann^  will  not  be  completed  s^t  a  left 
csacptnsc  ttetft  that  of  tl^  mrfft  descriptions  o£ 
land  referred  to  in  t^e  second  ^d  th^rd  tablei| 
^lf«I>eaditure. 

« 

It  IS  impeiiibif  to  fix  th^  period  wben  t\m 
^aprofement  of  the  whofe  bnd  ^i^ill  be  goo»» 
leted :    circumstances  may  hasten  o^.  retard^ 
ppentiras.    I  calculate^  however^  upbq 
end  tamy  e:i:pen5es  and  in^provements  iu 
^ox  or  sevea  years  ^  I:  shall  tfaea  tiqoy  the 
its  of  much  labour  and  eisertioo.    The  dif-* 
ies  engendered  by  industry  will  give  phure 
ease. and  quiet;  and  I  shall  have  the  fur- 
r  reward  of  enjoying  the  conscioysnefi  of 
injg;  proved  too  UAuseful  member  c^  society^^ 
11  faavmg  ifixrreased  liie  fefftlilfy  of  a  portion 
of  Ae  tbrtiif  in  having  supported  a  more 
^^umerous  population,    and  in    Jiaving   atig-. 
^nented  the  value  of  an  estate,  in  no  long 
JptliAod  <)FyWrfs,*t)m  th^ee  huhdre'd  anS  Iwelve, 
^  vMft  ^Vti  twdte  ilundred  pbthiAs  per  aniv 
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ESSAY  XII. 
OnSoda,  or  Mineral  AUuHiJor  WaMng^  Xc 

It  is  generally  allowed,  when  soap  is  used 
alone  in  washing,  that  it  takes  sixteen  ounces 
to  wash  fourteen  pounds  of  clothes. — ^Price  of 
the  soap,  9d.  or  ^^d. 

The  same  weight  of  clothes  may  be  washed  by 
Six  ounces  of  soap,  price    -    S|d. 
Four  ounces  of  soda,  retail 
price         -        -       -        li 

Ecoifomy  in  the  materials  employed  is  not 
the  only  benefit;  clothes  are  sooner  and 
better  washed  with  soda  and  soap,  than  with 
soap  alone. 

Pearl  ashes,  and  ash  balls^  made  of  the  ashes 
of  burnt  vegetablesj  are  in  many  parts  of 
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England  employed  to  soften  hard  water,  and 
render  it  fit  for  washing ;  but  pearl  ashes  are 
seldom  used  in  the  manner  here  recommended, 
on  account  of  the  injury  which  this  alkali 
(from  being  in  part  caustic)  occasions  to  the 
hands.  This  is  not  the  case  with  the  crystals 
of  soda ;  it  is  a  mild  alkali,  completely  sa- 
turated with  carbonic  acid,  or  fixable  air. 

TThe  use  of  soda  in  washing  is  now  very  ge- 
otral  in  the  north  of  England,  and  in  some 
parts  of  Scotland:  no  complaints  are  there 
'Jiade  of  its  injuring  the  hands,  because  it  is 
^*«ed  j  udiciously . 

DIRECTIONS 

JFcT  using  Soda  or  Mineral  Alkali  in  Washing. 

AVhcn  the  washing  is  performing  by  hand, 
*^iir  ounces  of  soda  and  six  ounces  of  soap, 
^*^  sufficient  for  fourteen  po^nds  of  clothes ; 
^Hen  washing  machines  are  made  use  of, 
^^ght  ounces  of  soda,  and  four  ounces  of  soap, 
^^ill  answer  for  the  same  quantity  of  clothes. 

The  soda  to  be  difsolved  in  water,  in  the 
P^'oportion  of  half  a  pound  to  the  gallon,  and 
Volume  V.  V 
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the  solution  added  to  the  washing  liqucM*^  as 
found  neceisary. 

When  soda  is  made  use  of,  hard  water 
answers  every  purpose  for  washing,  as  in  a  few 
minutes  it  makes  the  hardest  water  perfectly 

soft. 

On  trial  it  will  be  found,  that  the  use  of 
soda  in  was^hing  will  be  a  saving  of  from  one- 
third  to  one-half  of  the  expense  <^  washioig, 
when  soap  is  used  alone. 

AVhen  hard  water  is  used,  the  crystik  oC 
soda  may  be  put  into  the  boiter,  or  o^ipa; 
plovxrd  to  heat  the  water,  in  the 
requisite  to  soften  it;  this  will  be 
weight  tor  weight,  to  be  nearly  the 
pearl  ashes.  Nc^thing  but  expcrieiKe 
teach  th<f  proportioc  cf  soda  that  b  rcqixfisitry 
as  so5ce  warersi  are  much  harder  tiSan  oAess;. 
Alkaline  sahs  rencier  fcani  water  cLuJ*  r  the 
w:i:-r  >h'M:;d  be  alio  wee  ^,^  berime  c!car^  ami 
the  eartby  inarter  subside,  beibre  rt  3  xxsecL 

"^^"^ep  >er:  wart^r  is  liisec  In  washing;,  ]s6t  at 
ly^  >aits  arc  re^uisit?e.;  xrxy  ma^  eicfeer  be 
ciiLclved  la  water,  and  the  <cluti«m  »idctf  in 
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small  quantities  at  a  time,  to  the  water  em- 
*  ployed  in  washing ;  or  the  salts  may  be  added 
m  substance  to  the  water,  in  which  it  will 
soon  difsolve,  if  the  water  is  warm.  The  rule 
in  both  cases  is,  to  add  no  more  soda  than 
trill  make  the  water  gently  unctuous,  or  slippy 
to  the  feel. 

^When  the  suds  grow  harsh,  and  lose  the 
belJ  or  lather,  they  produce  no  more  effect  in 
WTashing  ;  but  this  is  again  to  be  promoted  by 
tile  addition  of  a  little  more  soda,  or  its  solu- 
tion, even  without  the  use  of  more  soap. 

^Wben  too  much  soda  has  been  employed, 
*lte  lather  or  froth  will  work  over  the  top 
^  the  washing  tub,  and  prevent  the  washer- 
women from  seeing  the  clothes  which  they 
Wash. 

Xn  short,  a  little  practice  is  requisite   to 
attain  the  judicious  and  proper  use  of  soda. 

The  beneficial  effects  of  soda  in  washing 

^^e  still  more  fully  experienced  in  washing 

Woollens  and  worsteds,  than  in  washing  linens 

^nd  cottons.    Worsted  stockings,  flannels,  and 

^^«cy  hosiery,  are  usually  washed  with  warm 

2  P2 
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water,  in  which  a  proportion  of  soap  had  been 
difsolved,  and  a  proper  lather  made— Dipping 
the  articles  to  be  washed  into  the  lather,  or 
soapy  solution,  drawing  them  through  the 
hands,  without  rubbing  them,  wringing  them 
out  of  the  first  or  second  lather,  without 
rincing  them  in  hot,  and  still  lefs  in  cold 
water. 

By  this  method  of  washing,  a  proportion  of 
soap  adheres  to  the  particles  of  the  wool. 
This  prevents  the  flannel,  or  fleecy  hosieiy, 
when  worn  next  the  skin,  from  so  readily 
taking  up  the  perspirable  matter  of  the  body  ; 
consequently  from  producing  the  fiill  medical 
effects  attendant  on  the  use  of  properly  cleaned 
flannel,  &c.  &c.  But  as  soda  in  washing 
saves  ten  ounces  of  soap  out  of  every  sixteen, 
therefore  a  proportionably  lefs  quantity  of  soap 
will  adhere  to  the  wool.  Even  this  quantity 
may  be  still  diminished,  by  pafsing  the  goods 
a  second  or  third  time  through  a  water  in 
which  a  greater  proportion  of  soda,  and  a  left 
proportion  of  soap,  had  been  difsolved. 

The  extreme  variablenefs  of  the  climate  of 
Britain,  with  the  advice  of  many  eminent 
physicians,  has  induced  a  considerable  pro- 
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portion  of  the  inhabitants  of  this  country  to 
^Wear  flannel  and  fleecy  hosiery  next  the  skin. 
TThe  use  of  flannel^  &c.  would  be  more  ge- 
zieraly  could  they  be  more  effectually  prevented 
£rom  shrinking  in  washing.     Soap  and  rub- 
l3ing  should  be  employed  as  little  as  pofsible. 
S.ubbing  felts  puts  together  the  particles  of 
the  wool,  shortens  the  nap,  or  surface,  contracts 
amd  shrinks  the  goods,  and  injures  their  soft- 
nefs. — There   is   another  reasons    why  flan- 
nels, &c.  are  better  washed  by  soda  and  soap, 
than  by  soap  alone,  namely,  that  soda  is  a 
more  complete  solvent    of   the    perspirable 
matter  of  the  skin  than  soap. 

Persons  whose  perspiration,  whether  sen- 
sible or  insensible,  is  increased,  as  of  course 
it  must  be,  by  wearing  flannel,  &c.  next  the 
skin,  should  not  only  frequently  change  their 
flannels,  but  should  likewise  once  or  twice  a 
week,  or  oftener,  pafs  a  towel  over  their  bodies 
made  wet  in  a  solution  of  soda  and  soap,  to 
deterge  the  thickened  perspirable  matter,  and 
open  the  pores.  Soda  should,  with  that  view, 
be  used  at  all  private  and  public  baths ;  for, 
exclusive  of  the  grand  object  of  health,  it  may 
with  truth  be  said,  *'  that  by  the  body's  purity, 
the  mind  receives  a  secret  sympathetic  aid." 

PS 
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Soda,  should  always  be  used  in  the  water 
employed  to  wash  feet.  The  washing,  the 
feet  frequently  is  very  salutary,  extremely  con- 
ducive to  the  health  of  the  individual^  as  well 
as  to  the  comfort  or  pleasurable  sensations  of 
others,  as  it  effectually  removes  all  smell»  and 
is  on  that  account  recommended  in  a  particular 
manner  to  those  individuals  who  wear  black 
silk,  or  blade  worsted  stockings,  especially  in 
warm  weather. 

A  small  quantity  of  a  solution  of  soda  im* 
mediately  and  effectually  difeolves  the  tar- 
tareous  incrustations  on  bottles  and  casks  in 
which  wine  had  been  kept. 

A  weak  solution  of  soda  cleans  unblacked 
boot-tops,  saddles,  saddle-fl^ps,  and  bridJes^ 
without  injuring  the  original  colour  of  die 
leather. 

A  solution  of  it  is  an  excellent  application 
for  cleansing  the  throat,  mouth,  and  gums^ 
from  slimy  matter,  or  animal  gluten. 

It  renders  the  teeth  remarkably  white,  bjr 
difsolving  the  fur  or  incrustration  on  their 
surface,  without,  in  the  smallest  degree,  in- 
juring th^  teeth,  as  all  acids  do. 
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It  is  one  of  the  best  applications  as  a  gargle, 
for  most  ulcerated  sore  throats. 

A  small  quantity  of  a  solution  of  soda, 
taken  internally  now  and  then,  after  washing 
the  mouth  with  it,  immediately  and  effectually 
Tenoves  all  bad  smell  from  the  breath. 

It  is  very  much  to  be  preferred  to  magnesia, 
for  correcting  acidities  in  the  stomach  and 
viscera.  It  is  one  of  the  most  effectual  pre- 
Tentives  and  remedies  for  the  gout,  gravel, 
rtone  in  the  bladder,  obstructions  in  the  kid- 
neys, gall-bladder,  and  biliary  ducts ;  it  pro- 
mises fairer  than  any  article  known,  to  difsolve 
and  prevent  the  increase  of  ofsified  matter  in 
the  human  body,  and  by  so  doing  prolongs 
life.  This  ofsified  matter  being  not  only  the 
cause  of  many  diseases,  but  the  proximate 
cause  in  shortening  the  life  of  man  ;  a  super- 
abundance of  ofsified  matter  (consisting  of  the 
phosphats  of  ammoniac  and  lime)  prevents 
the  motion  of  the  joints,  occasions,  in  a  great 
measure,  the  rigidity  and  stifFnefs  attendant  on 
age,  and  furs,  and  at  last  shuts  up,  the  paf- 
%es  through  which  the  fluids  of  the  body 

should  circulate. 

P4 
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Soda,  to  the  extent  of  a  drachm,  difsolved  in 
a  pint  of  water,  should,  from  time  to  time,  be 
taken  internally  by  persons  who  are  given  to 
the  use,  or  over  use,  of  strong  sizej  malt 
liquors,  particularly  after  a  debauch;  die 
stomach  and  intestines  are  then  surcharged 
with  a  very  indigestible  liquor,  too  thick  to  be 
discharged  by  urine,  or  thrown  off  by  perspi- 
ration ;  by  remaining  on  the  stomach  it  be- 
comes extremely  acid,  and  either  occasions 
violent  retchings  or  cramps.  Both  are  im« 
mediately  cured  by  soda,  which,  combining 
with  the  acid,  forms  a  mild  purgative,  and 
thereby  carries  away  that,  which,  were  it  to 
remain  in  the  body,  would  materially  prove 
injurious  to  health. 

Soda,  mixed  with  cream  of  tartar^  in  the 
proportion  of  fourteen  parts  of  soda  to  twelve 
parts  of  cream  of  tartar,  forms  one  of  the 
mildest  and  best  of  all  pugatives,  namely,  the 
salt  of  Seignettc,  or  Rochelle  salt ;  as  a  pur-^ 
gativo,  it  is  greatly  to  be  preferred  to  Glauber 
salt. 

A  solution  of  soda  should  be  used  from 
time  to  time  to  remove  the  grease  which  ad- 
heres to  kitchen  utensils.     Grease,  when  it 
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is    eilbwed  to  remain  on  copper^  or  copper 

veCsels  improperly  tinned,  forms  a  rust  and 

strong  poison,  in  the  same  manner  as  acids 

do  ^ — too  much  attention  cannot  be  had  to 

keop  such  vefseh  clean.     Even  tin  vefsels^ 

wHich  are  the  safest  to  use  of  any,  should, 

from  time  to  time,  be  cleaned  with  soda,  to 

prevent  them  from  rusting.     The  tins  should 

be  well  wiped,  and  dried  before  the  fire,  before 

they  are  set  by. 

Milk  vefsels,  when  the  utmost  attention  is 
not  had  to  keep  them  clean,  are  apt  to  acquire 
an  acid,  and  even  to  a  degree,  a  putrid  smell ; 
even  the  utmost  cleafilinefs  in  the  usual  way, 
will  scarcely  prevent  such  effects,  during  the 
great  heats  of  summer,  or  after  a  thunder- 
storm. A  small  proportion  of  soda  renders 
milk  vefsels  perfectly  sweet,  and  neutralises 
^Qd  removes  the  acid  ferment  imbibed  by  the 

^ood,  which  otherwise  would  affect  milk  put 

• 

mto  such  vefsels.  • 

P!ersons  who  keep  horses,  especially  those 
^'^ployed  in  posting,  hunting,  and  horse- 
""^ciiig,   (such  horses  being  most  subject  to 

P*^f\ise  perspiration,)  should,  from  time  to  time, 
P^fs  a  sponge,  dipped  in  a  weak  solution  of 


L 
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soda^  over  their  bodies,  to  decompoto  and 
deterge  the  perspiraWe  matter^  which^  when 
not  properly  removed,  dri^s  on  their  bodies  ia 
the  state  of  a  salt,  and  frequently  in  a  saline 
inerustation,  irritating  the  skin  of  the  animal^ 
•producing  fever,  lafsitudc,  and  stiffnefs. 


ESSAY  Xlli. 


On  Farm  Buildings  in  general. 

JL  HE  construction  and  arrangement,  together 
ivith  the  situation  of  farm  buildings,  are  ob* 
jects  of  so  much  importance  to  the  practical 
farmer,  that  they  merit  the  most  particukur 
attention.  On  a  judicious  combination  of 
these,  the  facility  of  carrying  on  his  various 
operations,  in  a  great  measure,  depends.  Yet 
how  few  are  the  examples  we  meet  with  of 
farm  offices  either  commodiously  planned,  or 
judiciously  situated. 


"Wheiiier  we  view  this  subject  as  relating  to 
kbe  lainUord,  to  the  tenant^  cm*  iodeed  to  tbe 
public  at  large>  it  appears  highly  interesting.^ 


To  the  landlord  it  is  a  matter  of  consider- 
able moment^  a  part  of  his  rents  very  often 
depending  upon  it ;  for  it  is  natural  to  sup- 
pose that  a  tenant,  especially  on  a  long  lease, 
would  give  more  for  a  farm  if  the  house 
and  offices  were  commodious^  than  if  they 
are  so  miserably  deficient,  as  most  farm  offices 
are.  He  would  even  be  the  more  readily 
induced  to  take  a  farm  on  that  very  account, 
and  thus  the  landlord  may  often  lose  a  good 
tenant,  merely  by  not  having  proper  ac- 
commodation for  him. 

ft 

I  have  heard  farmers  declare,  that  they 
Would  willingly  agree  to  pay  5  per  cent,  or 
QK»re,  on  the  expenses  laid  out  on  commodious 
luiildings,  over  and  above  the  rent  of  the 
^m,  rather  than  occupy  for  nothing  those 
tbey  at  present  pofseis ;    and  that  they  would 

i^8ide8  undertake  to  be  at  the  expense  of 
^«ry  ordinary  repair  during  the  continuance 
^f  their  lease.  How  then  can  a  landlord  lay 
^Ut  a  few  hundred  pounds  to  better  purpose 
than  to  accommodate  his  tenants,  if  be  gets 
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not  only  5  per  cent,  on  the  money  thuff  I 
outy  but  (provided  his  buildings  are  very  co 
plete)  perhaps  as  much  additional  rent  as  y 
amount  to  5  per  cent.  more. 

1  am  well  convinced  that  the  great  expei 
of  erecting  new.  farm  buildings  in  the  u&' 
way,  is  a  very  material  obstacle  to  alten 
the  present  form  j  for  there  are  few  landio 
who  woulcl  choose  to  lay  out  five  or  six  tin 
the  rent  of  a  farm  in  new  accommodati^ 
for  that  farm,  if  by  propping  and  patch i 
he  can,  at  a  small  expense,  make  the  « 
buildings  answer. 

When  we  hear  of  5001.  being  expended 
building  a  bam  on  a  farm  of  about  2001.  re 
as  is  the  case  hi  some  parts  of  England,  an 
thousand  pounds  laid  out  on  a  farm  house 
is  no  wonder  that  landlords  are  cautious 
engaging  in  such  buildings ;  and  it  cannot 
supposed  that  tenants  would  be  mad  enoi. 
to  do  so.  Hence,  perhaps,  is  the  princi 
reason  why  the  generality  of  farm  houses  B 
offices  are  in  so  ruinous  a  condition.  J 
when  farmers  can  be  persuaded  that  si: 
enormous  barns  are  unnccefsary,  that  th 
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com  can  be  kept  much  more  secure,  and  lefs 
liable  to  injury,  in  a  well  aired  rick-yard; 
and  that  if  they  have  just  room  enough  in 
their  buildings  for  all  the  common  purposes 
of  the  farm,  no  more  is  requisite  :  also,  that  a 
neat,  small,    commodious  dwelling-house,  is 
fully  more  comfortable  than  a  large  dismal 
OBC;  then  we  shall  find  that  landlords  will 
more   readily  agree    to    accommodate    their 
tenants,   and   that  instead  of  those  gloomy, 
preposterous,  ruinous  buildings,  now  a  dis- 
grace to  almost  every  part  of  the  kingdom^ 
wc  shall   behold    neatnefs    and   uniformity, 
combined  with  every  necefsary  accommoda- 
tion ;  which  will  afford  not  only  pleasure  and 
comfort  to  the  occupiers,  but  a  beauty  and  an 
4>niament  to  the  country  at  large. 

That  this  may  be  accomplished  at  a  very 
pJoderate  expense,  I  hope  to  be  able  to  prove 
'^i  the  sequel. 

So  far  as  any  general  rule  can  be  given 
^pon  this  subject,  and  allowing  for  circum- 
stances and  the  variation  of  prices,  I  am  fully 
Persuaded  by  the  observations  I  have  made  in 
diflPcrent  parts  of  the  kingdom,  that  in  general 
P^e  year's  rent  of  the  farm,  if  not  under  701. 
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(or  tt  most  two  rents)  is  amply  sufficient  fi« 
building  every  accommodation  neccfsary  upon 
that  farm,  exclusive  of  the  dwelling-hoiMe : 
and  that  one  year*s  rent  is  enough  to  build  a^ 
dwelling-house,  on  all  farms  not  exceeding 
4001.  a  year  (in  many  situations  lefs  may  do)^ 
And  lastly,  that   5001.  are   sufficient  for  m 
dwelling  house,  and   lOOOl.  for  offices  o: 
a  farm  of  any  extent*. 

To  a  tenant,  the  construction  and  arrange  — 
ment  of  his  farm  buildings,  is  a  matter  perliaj^-s 
of  more  importance  than  even  to  a  landlonfK^ 


*  In  building  new  farm  houses  and  offices,  m 
saving  of  expense  will  accrue  by  making  use  of  all 
serviceable  materials  in  the  old  buildings,  where 
buildings  are;   and  it  will  astonish  many  (provided  tik 
are  fairly  dealt  with)  who  have  been  accustomed       to 
those  large,  unnecefsary,  and  expensive  buildings  oc^'^si- 
monly  used,  at  how  small  an  expense,  comparative -^Ij 
speaking,  a  new  set  of  offices,  or  house  may  be  bil».  mlt, 
having  the  advantages  of  such  materials  near  the  sp<>^' 
Workmen,  in  general,  are  much  averse  to  using       ^>^ 
materials,  especially  carpenters,  who,  rather  than      «'*» 
the  risk  of  touching  a  rusty  nail,  with  a  hatchet  c^^    • 
saw,  will  put  their  employer  to  the  expense  of  i*:^**^ 
hundieds  of  such  tools,  by  condemning  the  old,      «*-^ 
advising  him  to  purchase  new  timber. 
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After  all  his  toils  and  labours,  and  the  many 
anxious  and  sleeplefs  hours  he  has  pafsed 
before  his  crop  has  come  to  maturity,  if  his 
offices  are  insufficient,  or  improperly  construct- 
ed, he  still  runs  the  risk  of  many  inconve- 
niences, and  even  real  lofs.  The  security 
of  his  grain,  the  labour  and  the  value  of  his 
horses  and  other  cattle,  the  safety  and  du- 
ration of  his  implements,  are  all  dependent 
on  the  perfection  or  imperfection  of  his 
offices. 

By  arranging  them  judiciously  (a  matter 

Tery  little   attended  to)   a  great  deal  more 

labour  may  be  obtained  from  his  servants,  and 

py^ty  operation  on  the  farm  will  be  carried 

ou  with  more  facility  and  dispatch.      For  if 

Si   barn  is  set  down  here,  a  stable  there,  a 

covr-house,  or  feeding  house,  in  another  place, 

^11  without  rule  or  order,  and  as  if  chance 

fa^d  set  them  down,  much  unnecefsary  labour 

'^^illbe  occasioned,  and  a  great  deal  of  time 

^Ofst  in  carrying  provender  to  the  cattle,  and 

^n    keeping    them   so  clean    and  dry  as  is 

necefeary  towards  their   health  and   preser- 

Tation. 

Parm  buildings  should  be  proportioned  and 
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constructed  according  to  the  size  and  produce 
of  the  hrm ;  which^  in  settling  thdr  di- 
mensions and  arrangement^  must  be  parti- 
cularly taken  into  consideration.  If,  for  ex- 
ample, the  farm  is  adapted  entirely  to  grazing, 
very  few  buildings  will  be  necefsary,  except 
some  sheds,  and  these  will  be  in  use  chiefly 
during  the  winter  season,  temporary  ones 
being  often  erected  in  the  fields  for  the  sum- 
mer. On  farms  where  cattle  are  housed  only 
in  winter,  or  in  such  farms  .  where  more 
buildings  are  used  in  winter  than  in  summer, 
a  great  expense  in  roofing  may  be  saved  in 
cattle  sheds,  by  erecting  walls  only,  or  having 
pillars  or  posts  placed  and  framed  in  such  a 
manner  as  to  support  hay-ricks,  peas,  or  any 
other  sort  of  ricks  that  are  not  intended  to  be 
taken  down  till  the  spring  or  summer.  This 
will  not  only  answer  the  purpose  of  an  ex« 
cellent  warm  roof,  but  will  be  a  very  good 
situation  for  building  such  ricks.  If,  however, 
the  farm  is  entirely  for  grazing,  as  before  sup« 
posed,  there  may  not  be  a  sufficiency  of  ricks, 
unlefs  of  the  fodder  for  the  cattle,  to  make 
such  temporary  roofs.  In  that  case  the  sheds 
must  of  course  have  permanent  ones,  which 
may  be  of  the  cheapest  construction.  Or  il 
there  should  be  a  sufficient  number  of  boards 
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abput  the  farm,  as  is  sometimes  the   case, 
ihey  may   be   laid   loosely  on,  to   serve   as 

a  roof  to  the  sheds^  till  wanted  for  other 

purposes. 

A  dairy  farm  will  require  a  different  sort 
of  accommodation,  being  in  general  composed 
partly  of  the  grazing  and  partly  of  the  arable 
kind.     The  cow-houses  must  be  proportioned 
to  the  number  of  cows  usually  kept,  with 
every  other  accommodation  for  carrying  on 
the  dairy  businefs,  whether  as  a  clieesc  or 
butter  farm.     Small  stables  and  a  small  barn 
are  sufficient  for  such  a  farm.     But  in  an 
arable  or  corn  farm,  which  generally  partakes 
of  both  the  other  sorts,  the  buildings  must  be 
'Hore  numerous,  and  suited  in  some  respect 
*o  all  these  different  purposes.     The  stables, 
^^  proportion   to   the   number  of  horses   or 
^^ttle     requisite     for    labouring     the     farm. 
^e  cow-houses  and  feeding-houses,  accord- 
^'^g  to  the  number  of  cows  generally  kept, 
^nd  cattle  fed.     The  barn  and 'granary,  ac- 
cording to  the  extent  of  arable  land;  together 
^»th  all  the  other  usual  accommodations  for 
orecding   young   horses  or  cattle,   for  hogs, 
poultry,  &c.  all  which  must  be  particularly 
Considered  of  while  planning  the  farm  offices. 
Volume  V.  Q 
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Since  the  invention  of  thrashing  mills^  a 
most  material  alteration  may  be  made  in  die 
construction  of  farm  buildings,  particularly  in 
barns.  The  tedious  and  laborious  operation 
of  thrashing  with  the  flail,  made  it  neccfsary 
to  have  the  barn  large  enough  to  hold  a  great 
quantity  of  com  in  the  straw,  or  at  least  to 
contain  a  whole  stack  at  once ;  and  besides^ 
to  have  it  so  lofty  as  to  give  sufficient  height 
for  raising  the  flail.  This  is  by  no  means 
necefsary  where  there  is  a  thrashing  nfiiD ;  for 
as  the  mill,  if  properly  constructed,  will  thrash 
the  com  as  fast  as  taken  in,  it  is  unneceisaiy 
to  throw  in  the  whole  stack  at  once;  and 
what  remains  of  it  in  the  rick-yard,  if  any, 
may  be  covered  with  a  tarpawling,  or  painted 
canvas  for  that  purpose ;  a  thing  that  every 
farmer  ought  to  have,  being  of  efsential 
either  in  case  of  a  sudden  shower  in  harvcs 
when  building  a  stack  or  hay-rick,  or 
leaving  one  unfinished  at  night,  or  any  otb 
time. 

A  thrashing  mill  not  requiring  so  lofty 
bam  as  a  flail,  a  very  convenient  granary      ^ 
store-room  may  be  obtained  above  the  m  bI 
which,  in  the  common  way,  could  not  h^^'V'i 
been  had.      In  short  the  advantages  of*    ^ 
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thrashing  mill  are  so  numerousj  that  no  farm 
producing  1000  or  1200  bushels  of  grain  an- 
ntialljrj  should  be  without  one. 

When  the  plans  of  any  farm  buildings  are 
finally  determined  on,  there  are  many  pre- 
fiminary  considerations  necefsary  to  be  at- 
tended to,  previous  to  the  commencement 
of  the  work.  The  situation  with  respect 
tO'  the  quality  of  the  air,  the  water,  ma- 
terials for  building,  accefs  and  exposure,  the 
to\k  for  laying  the  foundations  upon,  the 
best  method  of  conducting  the  drains,  toge- 
Aer  with  the  expense  of  completing  the 
whole. 


Q9 
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ESSAY   XIV. 


0?i  Farm  Houses. 


-tV  Farm  House  ought  not  only  to  con- 
tain every  conveniency  for  a  family,  but 
should  have  a  degree  of  neatnefs  and  unifor- 
mity, which,  if  properly  managed,  will  cost 
no  more  than  a  dull  irregular  building.  Co- 
lumella says,  that  ^'  a  farm  house  should  be 
somewhat  elegant,  to  give  pleasure  to  its  pos- 
sefsors,  and  to  allure  the  wife  to  take  delight 
in  it.  It  should  be  built  on  the  most  healthy 
spot  of  the  farm,  in  a  temperate  air,  such  as 
the  middle  of  a  hill  commonly  enjoys,  where 
it  is  neither  stifling  in  the  summer,  nor  ex- 
posed to  the  rage  of  winds  and  storms  in  the 
winter." 

The  size  of  a  farm  house  should  be  re- 
gulated by  the  size  of  the  farm,  although  not 
so  strictly  so  as  the  other  buildings;  a  parlour 
and  kitchen,  with  dairy,  closets,  and  other 

conveniences,  below   stairs,   and   the   upper 
story  divided  into  bed  chambers,  are  sufficient 
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accommodation  for  any  farmer's  family.  These 
may  be  contracted  or  enlarged  according  to 
circumstancest  or  to  the  inclination  of  the 
proprietor:  but  it  is  better  to  give  a  little  more 
room  than  necefsary,  than  not  to  give  enough. 

None  of  the  buildings  about  a  farm  admit 
a  greater  latitude  of  construction  than  the 
firm  house  ;  for  sometimes  a  very  small  house 
may  do  for  a  very  large  farm  ;  at  other  times 
it  would  require  a  pretty  large  house  on  a 
mall  farm,  according  to  the  size  of  the  farmer's 
family,  and,  perhaps,  to  the  situation  in  life  he 
bas  been  accustomed  to  ;  for  there  are  many 
Very  respectable  and  worthy  farmers,  whose 
aianners  and  conversation  entitle  them  to  the 
best  accommodation;  and  it  sometimes  happens 
that  a  landlord  will  consider  this,  and  build 
a  house  for  the  farmer,  instead  of  the  farm 

There  is  something  so  pleasing  in  the  ap- 
pcarance  of  neatnefs  and  cleanlinefs  about  a 
dwelling  house,  that  even  a  stranger  tran- 
riently  pafsing  by,  cannot  help  being  pre- 
pofsefsed  with  a  favourable  opinion  of  those 
within.  He  pafses  along  with  the  idea  fixed 
^n  his  mind  of  prosperity  and  happinefs  pre- 
siding within  those  walls.    How  different  the 

Q3 
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sensation  felt  on  viewing  a  contrary  scene  :-^ 
a  house  dismal  and  dirty,  the  doors  and  walls 
surrounded  and  bespattered  with  filth  of  all 
denominations,  aud  fragments  of  broken  dishes 
and  dirty  dairy  utensils  scattered  in  all  direc^ 
tions:  a  scene  which  must  imprefs  on  the 
mind  the  idea  of  misery  and  mismanagement, 
and  a  contempt  for  those  slatterns  who  qtin 
su£fer  such  beastlinefs ;  for  in  such  cases  it  it 
generally  the  female  part  of  the  family  who 
"^  have  the  merit  or  demerit  of  domestic  ap* 
pearances.  And  how  easy  a  matter  it  is  to 
constitute  the  difference :  a  little  care  and  at; 
t^ntion  is  the  whole  sepret. 

It  adds  greatly  to  the  beauty  and  neatnefs  of  ^ 
dwelling  house,  to  have  a  little  plot  of  gardea 
ground  or  shrubbery  before  it :  this  not  only 
contril^utes  to  keep  every  thing  neat  and  clean 
in  front,  but  is  often  easier  managed  than  a 
garde;)  bj^hiud.  After  feeling  the  pleasure 
^nd  satisfaction  of  keeping  this  plot  in  good 
order,  every  wee.d  tli^it  appears  visible  from  the 
windows,  will  be  considered  as  a  nuisance, 
and  pulled  up  accordingly.  So  great  an  anti- 
pathy to  weed^  may  thus  be  raised  in  the 
farmer's  breast,  that  his  efforts  for  their  de- 
^UiXQtion  m^y  eve;!  be  j^^teoded  to  the  fiel4s  i 
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and  by  these  simple  means  a  slovenly  farmer 
may  be  so  completely  reformed^  as  not  to 
(ufier  a  weed  to  be  seen  on  his  farm. 

Large  windows  add  greatly  to  the  cheer- 
fulneis  of  a  farm  house.  The  sashes  being 
placed  as  near  the  outside  of  the  wall  as  pos- 
sible. The  reverse  of  this  is  a  glaring  defor- 
mity in  most  houses  in  the  northern  parts  of 
the  kingdom.  There  the  windows  are  so  smallj 
and  the  sashes  placed  so  deep  in  the  walls» 
that  it  gives  the  most  disagreeable  gloominefs 
to  the  whole  building.  This  is  said  to  be  done 
with  an  idea  of  preserving  the  sashes  from  the 
weather — a  most  egregious  mistake.  The 
sashes  are  perhaps  more  liable  to  injury  by 
being  deep  in  the  walls,  than  by  being  placed 
near  the  outside^  for  they  receive  full  as  much 
wet^  and  are  not  so  soon  dried^ 

It  is  a  common  practice^  and  with  many  a 
general  rule,  to  build  the  farm  house  adjoining 
to  the  offices.  Where  the  situation  will  not 
admit  of  a  better  arrangement,  or  in  a  small 
farm,  to  save  a  few  roods  of  building,  this  may 
te  done ;  but  in  general  it  is  better  to  build 
the  dwelling  house,  and  any  other  buildings 
"jvith  chimneys  in  them,  a  little  way  detache4 

Q4 
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from  the  farm  offices,  not  onlv  on  account  ol 
the  danger  arising  from  fire,  but  of  the  dis- 
agreeablcnefs  (perhaps  unwholesomenefs,)  o( 
living  in  a  dunghill,  or  in  the  midst  of  cattle 
and  swine. 

If  a  farm  house,  for  the  sake  of  uniforroUy, 
is  to  be  built  adjoining  the  farm  yard,  there 
should  be  a  considerable  length  of  wall  at 
each  end  of  it,  to  unite  it  to  the  offices.  But 
it  is  certainly  better  to  make  the  house  a  little 
distance  from  the  wall  of  the  yard,  and  whethei 
that  distance  is  ten  feet  or  fifty  feet,  there  can 
be  little  or  no  difFerence  with  respect  to  con- 
venience. At  the  same  time  it  is  by  no  means 
advisable  that  the  farm  house  should  mucli 
exceed  fifty  or  sixty  yards  from  the  ofliices,  af 
there  might  unquestionably  some  inconve^ 
nience  arise  if  beyond  that  distance. 

In  plans  of  farm  houses,  four  things  shouk 
be  particularly  attended  to  :  simj)licity,  uni* 
formity,  convenience,  and  cheapncfs.  In  de- 
lineating such  buildings,  therefore,  tliere  i< 
not  that  latitude  given  for  a  display  of  those 
architectural  ornaments,  wliicli,  in  a  highei 
sphere  of  buildings,  are  so  pleasing  to  tlic  eye 
pnd  so  truly  beautiful  when  disposed  by  the 
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hand  of  a  skilful  architect.  Such  ornaments 
are  unnecefsary  in  farm  buildings,  and  there- 
fore entirely  omitted.  At  the  same  time  a  strict 
attention  to  uniformity  should  be  particularly 
observed ;  and  although  the  windows  be  in 
general  made  something  wider  in  proportion 
to  their  height,  than  is  permitted  by  the  rules 
of  architecture,  in  order  to  answer  the  purpose 
of  giving  as  much  light  as  pofsible  (the  chief 
us^  of  windows,)  no  very  great  or  offensive 
deviations  should  be  made  from  those  rules, 
even  in  that  case. 

The  accommodations   should   be  as  con- 

Venient  as  pofsible,  in  the  family  way ;  and 

"7  making  the  ground-floors  at  least  1 6  inches, 

*^  two  steps,  above  the  level  of  the  ground^ 

^nd  taking  proper  care  to  lay  those  floors,  a 

S^eat  deal  of  that  dampnefs  (and  consequently 

^*^wholesomenefs)  so  often  complained  of  will 

"^  prevented. 

Alany  people  prefer  gable  ends.  For  my 
^^n  part,  I  am  of  opinion  that  hip-roofs,  and 
^he  vents  within  the  building,  are  greatly  pre- 
*^rable.  The  hip-roof  requires  no  more  ma- 
*^nals ;  and  the  gable  ends  not  only  occasion 
^ore  expense  of  building,  but  an  unnecefsary 


242  GEORGICAL  £SSAYS. 

addition  of  weight  upon  the  end  walls.  Vents 
built  withinside  the  house  are  lefs  liable  to 
smoke  than  when  in  an  outside  wall ;  besides^ 
tliey  contribute  greatly  to  keep  the  house 
warm,  for  they  act  as  flues,  and  diffuse  their 
heat,  in  some  degree,  all  over  the  building. 

s 

Let  the  principal  walls  be  of  the  thick* 
nefs  of  two  feet:  that  being  considered  as 
the  best  thicknefs  for  rough  stone  walK 
Where  the  stones  are  good,  and  of  a  proper 
form  for  building,  or  where  bricks  are  used» 
the  walls  may,  no  doubt,  be  thinner:  but 
when  too  thin,  the  heat  of  the  sun  in  summer, 
and  the  coldnefs  of  the  external  air  in  winter, 
have  so  disagreeable  an  effect,  by  penetrating 
through,  that  it  is  best  to  err  on  the  safe  side, 
and  to  make  them  of  a  good  thicknefs.  This 
is  one  of  the  greatest  inconveniences  of  brick 
buildings ;  for  in  general  brick  walls  are  so 
thin,  that  these  effects  are  most  sensibly  felt 
both  in  summer  and  winter. 

By  making  the  different  apartments  and 
other  divisions  and  conveniences  no  larger 
than  necefsary,  the  least  pofslble  expense  will 
be  incurred.     The  dimensions  of  these  should 
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be  proportioned  a:ccording  to  the  sum  intended 
to  be  laid  out*. 


*  V^ry  frequently  a  good  plan  is  thrown  aside,  merely 

on  acGOunt  of  the  expense  of  patting  it  in  execution ; 

^bereas  it  should  be  considered,  that  by  contracting  the 

rooiQSi  and  the  building  in  general,  the  same  plan  might 

■^  executed  accordingly,  at  whatever  expense  may  be  de- 

^Oinined  on.     Estimates  of  buildings,  in  a  general  view, 

We  really  of  lefs  importance  than  most  people  imagine ; 

™ere  being  hardly  two  counties  in  the  kingdom  where 

^^  same  plan  can  be  executed  at  the  same  expense. 

^ven  in  the  same  county  and  in  the  same  parish,  the  ex^ 

P^mse  will  often  vary  considerably,  according  to  cir« 

cm&stances.     The  distance  from  materials,  the  quality 

^nd  price  of  those  materials,  the  goodnefs  or  badnefs  of 

^e  roads,  the  nature  of  the  soil  to  be  built  on,  and  con- 

'^^cquently  the  expense  of  the  foundations,  the  price  of 

l^lKmr,  the  season  of  the  year,  and  even  the  state  of  the 

^v^eather,  all  tend  to  make  a  difference  in  the  expense  of 

I^uilding,     It   is  therefore  hardly  pofsible  to   make  ^ 

porrect  estimate,  unlefs  the  spot  Intended  for  erecting 

^e  bailding  is  known  and  examined ;    and  an  incorrect 

^timate  is  much  better  to  be  omitted, 

Sooae  people  will  pretend  to  make  an  estimate, 
^virithoal  even  inquiring  iuto  those  circumstances  which 
ttiust  regulate  the  expense,  knowing  that  when  the  sum 
*^^  mention  is  expended,  their  employer  will  not  stop 
^ne  building  on  that  account.  It  is  best  to  be  cautious 
'n  dealing  with  such  people,  unlefs  they  will  contract  for 
fv.^  sipi  estimated. 
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In  some  parts  of  the  country  a  small 
may  be  completed  for  about  70  or  80  pound 
In  other  parts  it  may  cost  1501.  or  marcr 
consequently  it  would  tend  only  to  mis 
by  stating  either  the  one  or  the  other  as  a* 
estimate  of  such  a  building.     Yet  to  conv  — 
mence  a  building,  without  knowing  previously 
the  expense  it  will  cost,  '^should  at  all  evenf^ 
be  avoided,  as  being  almost  a  certain  opening* 
for  imposition.     The  best  way,  therefore,  to 
ascertain  this,  is  to  choose  a  plan  -,  if  the  pro- 
posed building  is  not  of  that  extent  or  im« 
portance  to  require  the  aid  of  an  architect, 
employ  any  person  conversant  in  those  matters, 
whose  fidelity  can  be  relied  on,  to  examine 
the   ground,    and   to  consult   with  different 
tradesmen  concerning  the  expense  at  which 
they  would  undertake   to    execute  their  re- 
spective parts  :  a  pretty  correct  estimate  may 
thus  be  obtained.     Or  the  plan  maybe  laid 
before   different   intelligent    tradesmen,    and 
their  estimates  required  ;  and  afterwards  par- 
ticularly  examined   into,   not  only  as  to  the 
charges  made,   but  the  manner  of  executing 
the  work  ;    for  it  is  not  always  the  lowest 
ehtimr.te  that  is  to  be  preferred.     If  in  either 
case  the  sum  should  amount  to  more  than  is 
proposed  to  be  hid  out,  tlic  dimensions  of  the 
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plaxv  and  the  manner  of  finishing  some  of  the 
parts,  may  be  altered,  till  it  is  found  that 
it  may  be  executed  for  about  the  sum  pro- 
posed. 


ESSAY   XV. 

On  the  Rot  in  Sheep. 

^  AKious  are  the  opinions  of  authors  on  the 
Subject  of  the  rot  in  sheep,  some  supposing  it 
^o  be  occasioned  by  the  sheep  feeding  on 
^^rtain  grafses,  natural  to  moist  and  marshy 
S^X^unds  i  others  confidently  afsert,  that  the 
disease  is  occasioned  by  the  introduction  of 
^^rtain  animals,  commonly  called  flukes,  from 
*neir  resemblance  in  shape  to  a  flounder,  or 
'^ther  a  soal.  The  clafsical  name  of  thi^ 
^^imal  is  Fasciola  Hepatica,  Linn.  Its  places 
^f  residence  are,  the  cystic  duct,  the  gall 
*^ladder,  the  common  biliary  duct,  and  the 
Miliary  ducts  that    run  through  the  body  of 
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the  fiver.  In  all  these  places  I  have  found 
them.  Salt  is  by  some  shepherds  recom^ 
mended  for  the  destruction  of  these  anindalt. 
Others  speak  favourably  of  oil  of  turpentine  i 
but  when  we  anatomically  consider  the  places 
where  they  take  up  their  abode,  there  seems 
to  be  but  slender  hopes  of  finding  an  adequate 
remedy.  Perhaps  something  may  be  expected 
from  mercury.  Bitters  are  noxious  to  worms, 
but  these  cannot  affect  the  fluke,  as  it  lives  in 
a  fluid,  the  bitterest  of  all  the  animal  secretions. 
It  appears  to  me  that  the  sheep  take  in  the 
ova,  or  rather  the  young  flukes,  with  Acir 
food,  and  these  after  pafsing  the  four  different 
stomachs,  are  carried  down  to  the  duodenum- 
Being  so  far  advanced,  the  flukes,  by  a  kind 
of  instinct,  pafs  to  the  places  of  their  future  re- 
sidence, entering  the  common  biliary  duct 
where  it  opens  into  the  duodenum.  There 
is  no  other  way  that  they  can  find  an  entrance 
into  the  liver.  In  opposition  to  this  opinion. 
Dr.  Harrison,  an  ingenious  Physician  at  Hom- 
castle,  contends,  that  the  rot  is  occasioned 
wholly  by  marsh  miasmata,  bringing  on  a 
putrid  fever,  and  upon  this  subject,  he  reasons 
very  ingeniously  in  the  235th  number  of 
Mr.  Young*s  Annals  of  Agriculture ;  but  I 
confefs  I  am  not  convinced  by  his  arguments. 
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Indeed^  most  of  his  arguments  are  as  much 
against  him  as  for  him.     He  observes,  that 
when  the  grafs  is  permitted  to  grow  tall  upon 
lotting  ground,  or  when  the  sheep  graze  in 
'^ater  up  to  their  knees,  that  they  do  not,  in 
either  case,  rot,  till  the  long  grafs  is  eat  up, 
or  the  water  has  been  greatly  diminished. 
Now,  as  the  fluke  is  supposed  to  lie  close  to 
the  ground,  it  follows  that  it  cannot  be  taken 
*nto  the  stomach  of  the  sheep  till  they  have 
fairly  eaten  down  to  the  bottom  of  the  grafs, 
^t  which  period  the  rot  is  supposed  to  com.- 
*Uence.     Those   who  have   attended  to  the 
^lose  biting  of  sheep,  will  readily  admit,  that 
^t  this  time,  especially  when  the  land  is  over- 
stocked, there  is   the  greatest  danger.     Dr. 
J^arrison  justly  observes,  "  when  a  marshy 
piece  of  ground  is  imperfectly  drained,  that  it 
"^ill  certainly  occasion  the  rot,  but  when  com- 
pletely drained,  that  we  need  not  fear  such 
Unpleasant  consequences,"  but  he  attributes 
tlxis  to  the  removal  of  the  marsh  miasmata. 
^^n  the  contrary,  I  conceive  that  the  removal 
^f  the  water  occasions  the  total  extermination 
^f  the  flukes ;    for  water  in  a  state  of  putres- 
<^ency,   seems  to  be  their  natale  solum.     I 
,H5ive  no  hesitation  in  giving  it  as  my  decided 
Opinion,  that  the  rot  in  sheep  is  an  animal- 


^•juuu-  iii;i«5kie»  and  that  it  cannot  be  explai 
lyuu  .iuy  csber  principle ;  for^  as  far  as  I  kna 
uie  roc  has  never  been  observed  without 
coiicumlcant  tiukcs,  which  arc  more  or  lefs 
merous  iu  proportion  to  the  malignancy  of 
iiisease. 


ESSAY   XVI. 

Oh  Bams. 

In  most  parts  of  England  the  size  of 
consequently  the  great  ex|)enso  laid  out  u] 
them,  appears  very  far  to  exceed  what  is  ie:  ^ 
cefsary  for  such  buildings.  ITiis  extent  <^ 
building  is  by  many  thought  requisite  for  tfc""^ 
purpose  of  storing  the  crop  in  the  straw ;  * 
practice  so  prevalent  in  many  places,  that  '* 
may  not  be  improper  here  to  examine  in'^K^ 
the  motives  for  doing  so. 

The  j)rincipal  reasons  why  many  farme 
arc  so  partial  to  housing  their  corn,  are  said 
be  these  : 

First,  because  it  is  built  at  lefs  expi-nse  i 
the  hou^e  than  in  the  rick  vard.     Secondly 
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k  is  better  secured,  and  saves  the 
"Oacpense  of  thatching  and  of  thatch.  And 
thirdtys  because  k  ^  always  at  hand  to  ht 
flnwdied. 

The  first  of  these  reasons  appears  to  be  quite 

tttimgwary ;  for  surely  the  care  necefsary  to  be 

taken  to  build  in  the  bam  so  compact  as  is 

S^nerally  done,  in  order  to  keep  out  vermin^ 

^*  ia  supposed^  and  to  make  it  hold  the  greater 

quantity,  must  be  attended  with  iuU  as  mudi 

^itpense  as  building  in  the  rick-yard,  perhaps 
^ttore;  for  in  a  large  barn,  the  distance  to 

^bsow  the  leaves,  and  the  number  of  handa 

x^uisite  to  cany  them  to  their  proper  places 

£^  packing  dose^  will  be  attended  with  more 

CKpense  and  labour,  and  more  lofs  of  time, 

^l^an  building  in  the  rick-yard,    llie  second 

'^ason  seems  also  to  have  little  weight ;  for 

although  neatnefs  in  every  thing  is  much  to 

*^  commended,  there  is  certainly  no  necefsity 

^^  consuming  either  so  much  time  or  so  much 

^^«l.tch  in  covering  stacks  as  is  done  in  many 

I^^^ces.      If  they  are  thatched  sufficient  to 

^^^p  out  rain,  and  secured  properly  to  resist  a 

'^^l^st,  it  is  all  that  is  requisite  ;  but  to  bestow 

^  much  labour  and  expense  on  covering  a 

ck  wiiich  wiil  probably  stand  but  a  few 

Volume  V.  R 
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weeks^  as  in  covering  4  permanent  buildingi 
is  surely  most  completely  absurd,  and  .totiUly 
iqcpnsi^tent  with  that  despatch  wbich^qiight 
to  be  observed  in  all  the  operations  of.  ^fauAf 
ing,  particularly  in  the  harvest  time,  when  a 
farmer  should  alvrays  be  in  ahuny^  for  it 
ought  to  be  a  general  rale  with  every  farpacTt 
especially  at  that  time,  never  to  lose  a  momeal* 
but  to  make  the  most  of  the  present  hour,  and 
on  no  aceount  to  delay  or  trust  any  thing,  to 
the  next ;  but  to  consider,  however,  hk  the 
prospect  may  be,  that  the  next.hour,  or  QdU 
day,  may  be  so  changed  as  to  put  itoutof  hia 
power  to  proceed  with  his  operations.  On 
this  principle,  which  is  founded  on  reason 
and  prudence,  com  should  be  put  in  the 
stack  whenever  it  is  ready  for  it,  which  it  will 
certainly  be  several  days  before  it  can  be 
ready  to  put  in  a  large  hamt 

No  stack  should  be  above  10  or  12  feet  in 
diameter,  but  most  barns  are  from  20  to  24 
feet  wide.  Is  it  to  be  wondered  at  then, 
that  corn  piled  to  such  a  thicknefs  contracts  4 
mouldinefs?  It  would  be  much  more  ex-* 
traordinary  if  it  did  not,  for  it  is  indisputably 
fvident,  the  nearer  the  external  air  is  admitted 
to  th?  heart  or  middle  of  \h^  stack  or  ipow> 
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<be  lefs  <:hance  there  is  of  its  being  injured, 
and  the  sooner  it  may  be  stacked.  That  even 
liimers  themselvea.  are  sensiUe  ihe  admifsion 
of  air  is  necefsary,  is  dear  firom  the  pains  they 
•take  to  have  air-holes  in  their  bams.:  why 
4ben  will  they  act  so  contrary  to  their  own 
conviction,  and  to  commoA  sense,  as  to  pile 
tp  their  com  within  a  building,,  when  it  can 
be  80  much  better  aired  in  the  rick-yard ;  and 
«ven  to  pack  it  so  close  that  no  air  can  pof- 
^bly  be  admitted,  when  at  the  same  time  they 
have  numbers  of  air-holes  for  the  very 
of  admitting  it. 


'  As  gaining  time  to  ^t  a  crop  in 
•0  precious  an  object  to  the  fanner  when  his 
com  is  cut  down,  it  might  perhaps  be  an  easy 
mnd  a  safe  method  to  build  it  in  oblong  ricks, 
rounded  at  the  ends,  which  might  be  done 
very  soon  after  it  is  reaped.  The  width  of 
ihese  ricks  to  be  according  to  the  state  of  the 
com,  that  is^  ft-om  five  or  six  feet,  to  about 
eight  feet,  but  not  more  ^  or  perhaps  as  wide 
as  nearly  the  length  of  two  stieaves,  so  as  to 
give  them  a  sufficient  hold  of  each  other  to 
bind  properly.  Their  length  may  be  of  arty 
extent  judged  most  convenient.  The  advan- 
tages of  this  mode  are,  1st,  That  the  com 

R3 
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tnay  b^  much  sooner  put  together  in  fafety 
tbnn  in  the  common  wajr.  id^  That  stoddki 
for  boiiding  these  ricks  on  will  be  Tery  easily 
and  cheaply  erected.  8d,  That  the  expense 
of  thatching  will  be  lefs  than  in  round  stodq 
of  the  same  contents.  4th,  That .  they  may 
be  finished  and  thatched  at  one  end^  bedbriB 
the  other  is  completed.  6th,  That  when 
wanted  to  be  thmshed,  by  beginning  at  om 
end  no  more  need  be  talcen  down  than  ra? 
quisite  or  convenient  to  thrash  at  that  time^ 
and  that  end  may  be  secured  from  the  weather 
by  tarpawUngs,  or  otherwise,  or  by  a  sliding 
Cv'^WTt  on  the  same  principle  as  his  Majes^'s 
ingenious  moveable  bam,  at  Windsor.  Stocks 
built  in  this  manner,  or  even  in  the  commoA 
\^ay,  art"  therefore  asost  undoubtedly  fne* 
fonihle  to  hc^us:i;g  the  com,  and  may  even  be 
built  at  much  le&  expense  than  m  a  bara. 

The  evp^n^e  of  thatch  is  but  triflings  for 
after  :r  cv^me$  off  the  stack  it  will  answer  the 
pjipo5e  of  Ulh^r  for  work-horses  or  cattle, 
ec  Jillv  well  as  it  cid  before. 


If  a  fanner  has  not  straw  sufficient  to  thatch 
itacks,  he  may,  widi  a  thrashing  miU,  get 
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as  mjich  ia  half  an  hoiir^  or  an  hour^  as  he  has 
oeca^n  for. 

Here  is  another  great  advantage  of  a  thrash* 
ing  mill,  for,  if  properly  constructed,  although 
it  nay  bruise  the  straw  a  little,  it  does  not  cut 
it  80  as  to  prevent  its  answering  the  purpose 
of  covering  stacks ;  for  which  purpose  oat  or 
l>airley  straw^  drawn  even,  and  properly  laid 
On  J  will  do  sufficiently  well,  as  can  be  testified 
^y  the  experience  of  many* 

The  third  reason  for  housing  com^  is  so 
much  overbalanced  by  the  advantages  pointed 
^lit  in  the  objections  to  the  other  two,  that  it 
^s  unnecefsary  to  enlarge  upon  it ;  besides,  as 
*^o  farmer  who  studies  his  own  interest,  and 
*H«  great  importance  of  despatch  in  all  his 
operations^  will  ever  now  think  of  using  a  flail 
^^  he  can  get  a  thrashing  mill,  he  must  be  sa* 
^t^ed  that  no  such  reason  can,  in  that  case, 
•^ave  the  smallest  vveight. 

The   great  and  principal  object  with   a 

^^Finer,  when  his  crop  is  cut  down,  besides 

^^curing  it  from  termin,  is  to  preserve  it  in  the 

^ompletcst  manner  from  wet  Or  dampnefs,  or 

*^^coming  mouldy.    To  attain  this,  after  bein^ 

3  R3 
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properly  secured  from  external  moisture,  it 
must  be  acknowledged  that  a  free  admi(sion> 
of  air  is  absolutely  necefsary  *. 

Oh  a  tbur  lately  made  tRrough  great  part  of 
England,  I  had  many  opportunities  of  ex- 
amining the  condition  of  corn  and  straw  piled 
up  in  large  barns,  and  I  observed  but  very 
few  instances  where  the  mow  had  not  con* 
trkcted  a  considerable  degree  of  mouldinefs ; 
besides,  they  were  so  infested  with  rats  and' 
^mice  that  the  damage  done  by  those  vermin 
must  have  been  immense,,  although  some 
farmers  seemed  to  consider  it  as  a  mere  mattec 


'  *  II  is  observed  that  all  sort)  of  com  in  Uie  ttraWy 
fQOB  after  it  is  buili  in  a  stack  or  mow,  generally  svreaU 
a.littl«|  or  what  in  some  places  is  called,  comet  agaui«i 
however  dry  it  may  have  been  put  up.  This  wilL 
happen  in  a  greater  or  lefser  degree,  according  to  the 
state  of  the  atmosphere  at  the  time  of  its  being  pui 
together.  If  this  is  the  case,  which  every  experienced 
farmer  must  know,  it  it  evident  that  without  a  free  ad^ 
njifsion  of  air  it  is  ha^ly  pofsible,  af|er  this  tweattng,  te 
restore  the  mow  to  its  former  diyneftf  or  to  prevent  ji 
contracting  a  mouldinefs  that  must  greatly  bjure  bolb 
the  corn  and  the  straw. 
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of  course,  and  gave  themselves  no  trouble 
about  preventing  it*. 

Security  from  vermin,  and  a  free  ventilation, 
being  so  efsentially  requisite  for  the  preser- 
vation of  com  in  the  straw,  and  as  these 
^cannot  be  obtained  if  lodged  in  a  bam  so 
^effectually  as  by  building  upon  proper  staddles 
h  a  well  aired  rick-yard,  it  is  hoped  that 
farmers  will  adopt  this  method  more  gene- 
rally, which  would  not  only  be  the  means  of 
'Qcreasing  their  profits,  but  by  abolishing  those 


.^It  is  wonderful  Uiat  basbtndalen  should  be  so  blind 
Ui  their  own  interest  as  to  suffer  the  depredations  of  those 
^tschievous  vermin,  without  using  every  effort  to  pre* 
^^nl  it    They  loudly  complain  of  the  hardships  of  the 
Clergyman's  dues,  but  allow  those  uselefs  and  destructive 
depredators  to  prey  upon  their  property,  unmolested  and 
taneomplained  of.     In  every  county,  and  every  parish, 
^here  ought  to  be  afsociations  for  the  purpose  of  de- 
stroying and  annihilating  those  vermin.    We  are  told, 
%hat  in  one  county  f  the  tenants  in  the  neighbourhood  of  a 
'^irood,  conceiving  themselves  greatly  injured  by  the  im- 
anen^  Bumbers  of  crows  resorting  to  that  wood,  entered 
Snto  an  afsociation  for  the  purpose  of  destroying  them ; 
ahey  aisefsed  themselves  at  the  rate  of  five  shillings,  and 
Jitterly  at  two  shillings,  per  plough ;   out  of  this  fond 
they  paid  a  bounty  of  a  penny  a  head  for  old  crows,  and 

4£Mt  LoUaaa. 
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large  expensive  baurns,  would  lefsen  the  expense 
of  form  buildings  so  much,  that  a  landlord  would 
not  consider  it  so  veiy  serious  a  matter  to  give 
his  tenants  a  new  mnd  commodious  set  of 
offices  when  necefsary*  Where  the  flail  is 
used,  the  greatest  pluns  dhould  be  taken  on 
the  construction  of  the  bam-^oor  ^  in  making 
which  there  sfe  various  wiaiys  prsEdtised  for 
rendering  them  as  firm  uid  as  dry  as  pof* 
sible. 


from  2  d.  to  6  d.  per  doaen,  at  the  teason  advaacedy  for 
young  crovrs.  The  first  ttx  or  seven  years  flb#«<a 
10,000  to  7  erSOOO  were  diestrojed  aaniuJly;  aad  ia 
thirteen  years  76^655  were  in  all  desirofed,  dieespeaaa 
of  which  cost  1421.  14  s.  being  a  trifle  short  of  S8  dul* 
lings  per  thousand  ;  whereas,  if  the  damage  done  by  m 
crow  ia  one  year  is  estimated  at  one  penny  onlj^  Ika 
waste  committed  by  a  thousand  wilt  aaK>ant  to  riwot 
4  guineas.  But  the  rat  is  &r  mote  destracttTe  than  the 
crow,  especially  when  we  reckon  the  damage  they  do  to 
tacks,  hamefs,  &c.  and  the  difficnlty  and  expense  of 
cleaning  wheat  when  mixed  with  their  dung. 

Were  snch  afsociationsgeneral^  and  a  premiom  gttea 
for  tverj  rat  destroyed,  they  might  soon  be  extirpated^ 
and  an  immense  quantity  of  grain  annually  saved  to  the 
nation. 
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ESSAY  xvir. 


On  Fish  P<mds. 


JjEiiro  some  years  ago  in  Derbyshire,  in  the 
neighbourhood  of  Wingerwortb,  the  seat  of 
Sir  Henry  Hunlake,  whose  family  were  settled 
at  that  place  before  the  Reformation,  and 
Bave  continued  to  profefs  the  Roman  Catholic 
religion  ever  since  ^    I  thought  it  a  good 
Opportunity  to  inquire,  in  what  manner  a  first- 
nte  gentleman's  family  of  that  persuasion, 
settled  in  a  midland  county,  and  at  a  distance 
fiom  any  large  river,  could  secure  a  regular 
gapply  of  fish,  for  the  numerous  £ists  pre* 
scribed  by  that  religion ;  as  the  arrangements 
fer  this  purpose  must  have  been  contrived 
many  years  ago,  and  instead  of  being  suffered 
to  fall  into  decay,  must  have  been  preserved 
entire,  unlefs  perhaps  improved  by  the  expe- 
rience of  succefsive  poisefsors,  and  the  advance 
of  science  in  the  eighteenth  century. 

On  inquiiy,  I  found  that  an  ancient  man 
of  the  Roman  Catholic  persuasion,  had  for 
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many  years,  managed  the  fish-pools  of  the 
family :  I  found  him  well  versed  in  every  pari 
of  his  businefs,  even  that  of  castrating  carp,  a 
practice  nearly  lost  in  this  kidgdom,  and  now 
disused  by  him,  as  he  has  found,  by  experience^ 
that  parting  the  fin,  as  he  terms  it,  that  is, 
putting  male  fi^  in  one  pond,  and  females' 
into  another,  is  a  better  practice,  and  liable  to 
fewer  lofses  than  the  other;  which  is  a  delicate 
operation,  and  difficult  to  be  practised  with 
succefs.  especially  by  a  person  whose  fipLCulty 
of  sight  is  not  in  perfection^ 

Thi^  old  man  informed  me  that  Sir  Henry 
Ilunlake  has  forty-eight  acres  of  land  disposed 
into  different  ponds,  and  that  this  quantity 
of  water  affords  a  sufficient  supply  for  the 
family,  most  of  the  servants  of  which  are 
at  present  Protestants ;  the  servants,  however^ 
I  conclude,  have  been  at  all  periods  chiefly 
supplied  by  dried  and  salted  fish,  purchased 
at  market. 

Carp  is  the  fish  on  which  the  certainty  of 
supply  may  be  said  wholly  to  depend,  thoogb 
pike  and  perch  are  used,  and  eels  also,  that 
are  always  found  at  the  bottoms  of  the  ponds 
when  they  arc  droned. 
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nrhe  best  feeding  ponds  will  carry^  by  hU 
aiecoiint^  from  20  to  25  carps  an  acre,  which, 
^^vhen  put  in,  weigh  from  half  to  thres^uarters 
of  a  pound  each ;  these,  if  under  very  favour- 
able circumstances,  will  weigh  from  7  to  8  lb* 
a  brace  in  seven  or  eight  years,  with  a  lofs  of 
about  three  an  acre :  in  general,  however^  as 
may  be  seen,  from  the  statement  below,  the 
increase  of  the  fish  is  not  so  quick. 

Taken  at  this  rate,  each  acre  produces 
ftree  carps  a  year,  or  lO^Ib.  of  carp's  flesh, 
and  the  whole  forty-eight  acres  5041b.  a  quan- 
tity very  inadequate,  even  with  the  addition 
of  perch,  pike,  and  etels,  to  the  supply  of  the 
Qiaitiev's.  table ;  our  ancestors,  therefore,  must 
l>afe  consumed  a  large  quantity  of  salted  and 
cured  fish ;  as  indeed  is  fully  proved  by  the 
ancient  books  of  cookery  and  bills  of  fare  that 
bave  been  preserved. 

The  fast-days  enjoined  to  the  English  Ca- 
4iolics  in  1801,  were  131 ;  a  decent  dish  of 
fish  might  therefore  be  served  up  to  the 
piaster's  table  from  this  stock,  on  every  fast- 
daj;  and  this  is  probably  all  that  was  in- 
tended by  the  original  arrangement.  It  is 
<:>tscrvable*  however*  that  on.  account  of  the 
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sRrkncrwkdged  dezmeh  of  ftife  iti  £figla«d^ 
the  number  6#  fadf-da^s  enjotfied  to  tile 
E^gKsh  ifte  cofiskferaMy  Wer  than  tkoM 
required  to  be  kept  by  theise  who  inhabit  the 
continent. 

la  the  autwm  of  1789  I  had  the  eppar- 
tonity  of  seeing  one  of  Sir  Henry  HttnlekeV 
ponds  emptied^  and  the  fish^  which  were  of  a 
proper  size  for  the  table,  removed  into  the 
stews :  I  then  learned  from  the  fishermen  the 
following  particulars  respecting  the  manner  of 
stocking  and  managing  it : 

The  pond  occupies  the  bottom  ef  a  Tiaifey» 
thfovgh  which  a  moderate  brook  runs,  whidi 
affords  a  coristaoit  wppHy  of  water  f6  the  pMd^ 
2md  vents  itself  through  the  head  by  a  large 
grate,  constructed  with  cast  iron  bars :  it  was 
originally  made  for  the  use  of  an  iron  fbrge» 
and  covers  about  ten  acres  of  land. 

It  had  been  stocked  ten  years  before  with 
200  store  carp,  about  half  a  pound  weight 
each ;  and  five  years  after,  a  few  pU^e  aad 
perch  had  been  put  into  it 


I. 


The  fishermen  considers  the  pond  as  favoor«> 
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li^S^  (9  the  feeding  of  «arp>  bihI  estlmafeey 

iftie    usual   lofs   of   the    stock  by  death  frt 

about  one  per  cent,  in  a  year  -,  the  pond  was 

1iMr«£3jn^  expected  tp  prpduce  180  carps  fit 

for  the  table ;   whkh  it  appeared  to  do,  for 

though  it  was  ioi'pofsible  to  count  them  ex* 

^ctly,  on  fK:count  of  %h^  necessity  of  ri^moving 

tb^m  to  other  pond^  ^s  «poo  as  they  were 

taken,  there  «eemi^  no  doubts  from  the  ap* 

peainmc^  of  the  fisht  th^t  the  estimated  quan* 

tity  was  produced* 

The  weight  of  the  fish,  which  were  rcry 
c^ual  in  point  of  6i;ipe»  wajs  estiinated  at  7  lb.  a 
bnce$  a  brace  of  the  larger  /opes  weighed 
7iJh.  Some  pike,  perfrh,  and  ee}s^  were  also 
MbeiH  bitf  the  m9&  of  fish  was  carp. 

Henb  then  is  a  crop  -of  caip  very  inferior 
H>dee4  to  thut  mentioned  in  the  Annals  of 
Agriculture,  No,  219,  on  the  authority  of 
K^oger  North ;  for  akbough  each  fish  had, 
^hen  put  hito  the  pond,  oQe^twentieth  of  aa 
SiSiffe,  or  242  square  yards  to  feed  upon,  the 
gc^ofe  produce  was  no  more  tihan  6301b.  of 
<^^rp;  but  whatever  the  reason  tnay  be,  I 
cannot  say  I  have  ever  eaten  good  carp>  of 
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7  lb.  a  bface^  from  waters  that  were  stocked 
much  harder. 

The  actual  increase  of  carp's  flesh  in  ten 
years  is  5501b.  which  is  531b.  an  acre,  or 
Silb.  an  acre  a  year;  but  supposing  t%e 
stores  to  be  worth  nothing,  and  Ae  wIk^ 
eSOlb.  weight  of  fish  clear  gain,  thi  jirodMci 
will  be  e^lb.  weight  of  carp's  flesh  per  acre  s 
3rear,  which  at  the  London  price.  Is.  <td'.  m 
pound,  is  worth  in  money  9s.  9d. 

But  good  meadow  land,  on  the  banks  of  a 
brook,  cannot  be  worth  to  the  occupier  lefS 
than  3 1.  a  year  per  acre,  so  that  as  the  pf6^ 
prietor  of  the  pool  is  the  occupier,  the  cmp 
must  be  estimated  to  him  at  that  rate ;  it  nmf 
therefore  be  fairly  said,  that  allowing  some- 
thing fox  the  pike,  &c.  the  carp  stand  him  in 
8s.  6d.  a  pound,  or  28  s.  a  carp ;  a  price  for 
which,  in  moderate  times,  a  fat  Derbyihire 
sheep  may  be  purchased.-  But  if  he  is  ccmh 
stdered  as  tenant  to  himself,' as  in  the  case  of 
a  park  of  deer,  and  satisfied  if  he  receives  rent 
only  for  land  in  his  own  hands,  this  cannot  be 
taken  at  lefs  than  1 1.  an  acre,  and  his  carp 
wilLcost  him  2s.  lOd.  a  pound. 
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•Carp  feetn  to  thrive  better  in  the  southern 
tlian  in  the  northern  counties.   Sufsex  is  noted 
for  fine  carp,  probably  on  account  of  its 
woody  tracts^  where  abundance  of  caterpillars 
and  grubs  fall  from  the  trees,  and  are  carried 
by  the  brooks  into  the  fish-ponds.     It  is  re- 
markable also,  that  ponds  on  large  commons 
jleed  carp  very  quickly,  owing  to  the  dung  of 
tiiecattle  that  stand  in  them  in  hot  weather. 
Derbyshire  is  not  only  a  northern  county,  but 
is  considerably  elevated,    which  makes  its 
climate  colder  and  lefs  advantageous  to  the 
growth  offish. 

A  pond  of  thirty  acres  near  Lamberhurst, 
in  flie  woodlaiid  district  of  Sufsex,  originally 
stocked  with  twenty  carps  or  tench  to  the 
«ir,  but  which,  when  drawn,  did  not  pro- 
duce more  than  fourteen,  owing  to  four  pikes, 
l^luch  had  probably  bred  in  it  from  spawn 
tefr  wfaeii  it  was  cleared  out,  yielded  in  nine 
Tfcaw'  carp  from  lOlb.  to  12 lb.  a  brace;  and 
fcnch  from  7  to  8.     As  this  pond  is  in  a 
district  famous  for  good  carp,  and  as  it  was 
nwch  understocked,    it  is  probable  that  so 
^ick  an   increase  in  size  does   not   ofteti 
^cur. 

Slowly  as  carp  and  other  mud-sucking  fish 
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grow  in  this  climate,  even  when  they  have 
abundant  room  to  feed,  fish  of  prey,  if  tfae|H 
have  plenty  of  food,  increase  in  size  mucha 
faster. 

In  the  autumn  1797»  a  pond  in  Middleseic 
was  emptied,  in  which  various  kinds  of  fisla 
had  been  kept  for  several  years,  and  amoof 
the  rest  perch,  none  of  which  had  ever  been 
observed  to  attain  the  weight  of  half  a  pound ; 
and  in  order  that  all  the  fish  in  it,  and  their 
spawn,  also  might  be  destroyed,  the  pond 
^vas  left  dry  for  more  than  a  week. 

i-^  the  spring,  1798,  gold  fish  were  pot 
ii  .  it,  and  observed  to  breed  very  fast.  In 
July,  1 800,  a  perch  was  seen  !n  the  pond,  the 
weight  of  which  was  judged  to  be  little  ooit 
than  a  quarter  of  a  pound. 

In  July,  1801,  the  perch  was  again  seci^ 
and  observed  to  be  very  much  grown,  but  as 
the  pond  was  full  of  water  plants  intended  fiv 
ornament,  it  was  not  thought  proper  to  ^stuib 
them  in  order  to  catch  it;  in  April,  1808t 
however,  the  perch  was  caught,  and  found  to 
weigh  1  lb.  10  ounces. 

As  it  is  not  probable  this  perch  could  have 
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Hved  a  week  in  the  pond  when  drained  of 
i^rater,  unle(s  in  the  form  of  spawn,  it  was 
most  likely  hatched  in  the  spring  of  1798  :  if 
io»  it  was  four  years  old  when  caught. 

In  July,  1 800,  when  it  was  two  years  and 
a  quarter  old,  it  weighed  little  more  than  one 
fiarter  of  a  pound  ;  a  size  at  which  perch  are 
tcutely  able  to  prey  on  other  fish ;  it  there- 
btt  increased  after  that  period  22  ounces 
lA  20  months,  or  more  than  an  ounce  a  month 
summer  and  winter :  it  no  doubt  fed  on  the 
fiy  of  the  gold  fish,  which  were  abundant  in 
Aepond. 

In  October,  1794,  a  pike  was  caught  in 
lincoliishire,  in  the  pond  of  a  gentleman 
^Miose  &mily  had  been  for  many  generations 
Homah  C^tiiolics,  and  whose  servants,  of 
coiuse^  were  well  versed  in  the  management 
of  fitfu  It  weighed  3 1  lb.  and  measured  from 
die  tip  of  the  beak  to  the  extremity  of  the  tail, 
thee  feet  ten  inches;  its  thicknefs  at  the 
Aoolder,  gauged  by  a  pin  thrust  through,  was 
^<Hir  inches  5«>8ths. 

The  pend  in  which  it  was  kept,  had  been 
stocked  only  twelve  yeirrs  before  with  small 
Volume  V.  '  T'  S 
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pike»  none  exceeding  a  pound  weight ;  not« 
withstanding  which,  some  of  eighteen  and 
twenty  pounds  weight  had  been  taken  wkfain 
the  last  three  years :  the  growth  of  this  fish 
must  therefore  have  been  two  pounds  and  a  half 
annually  for  the  average  of  the  twelve  yearB*ia 
which  it  had  increased  from  I  tb.  to  3 1  H>. 

The  pond  in  which  it  was  taken  has  a  cmk^ 
munlcation  with  a  small  river  well  stocked 
with  fish  of  all  kinds,  so  that  its  supply  of  food 
had  always  been  abundant  -,  and  though  fisb 
of  so  large  a  suse  are  in  general  tough  and  ill* 
flavoured,  this  was  as  tender  and  as  Juicy^  and 
as  sweet  as  pikes  of  6*  or  7  lb.  usually  aie. 

Fresh  water  fish  in  general,  and  carp  in  par- 
ticular, are  admitted  to  be  deliciowfood  whea 
in  season,  in  good  condition,  and  of  a  proper 
size :  all  persons,  however,  who  are  fond  of 
fish,  must  have  remaiked,  how  very  seldwn 
this  article  of  luxiiry  is  met  with  in  perfection. 

Fish  can  Kve  a  k>ng  time  without  food ;  the 
fry  of  fish  even  increase  in  size  considerably 
witfMMt  taking  any  visible  nourishment  ^  it  is 
probable  that  even  mature  fish  receive  enough 
of  nourishment  to  preserve  life,  by  absorptioa 
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through  the  pores;  but  that  wheu  they  have 
no  other  sustenance,  their  fat  and  sonft  6f  their 
juices  are  taken  into  the  circulation  and  de- 
ployed. They  become  fat  and  juicy  by  re- 
gular feeding,  or  in  vraters  that  produce 
plenty  of  food ;  but  as  they  can  fie»t  for  a  great 
length  of  time,  and  are  always  disinclined  to 
feed  when  in  waters  they  are  unacquainted 
with,  they  soon  become  lean  and  insipid 
when  kept  in  a  stew. 

Carp  are  sweet  and  well  tasted  when  taken 
out  of  the  muddiest  ponds,  where  plenty  of 
Sood  can  be  obtained,  and  the  stock  of  ii^  is 
not  too  large :  in  clear  water  they  soon  be* 
come  lean,  and  acquire  the  taste  we  call 
muddy :  a  stew  made  in  the  clear  channel  of 
a  trout  stream  produces  this  effect  on  the  finest 
caq>  in  a  very  short  time;  indeed  the  sale  of 
carp  in  London,  which  formerly  was  an  ar- 
ticle of  advantage  to  some  estates,  particularly 
in  Surry,  where  carp  were  bred  for  the  market, 
b  now  in  a  manner  lost  by  the  management  of 
the  persons  called  Live  Fishmongers,  who 
purchase  carp  in  considerable  quantities,  and 
keep  them  alive  many  weeks  for  the  supply  of 
the  London  market,  in  large  cages  of  wood 

S2 
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placed  in  the  Thames  near  the  water-Works 
nnder  London  bridge. 

To  have  carp  in  perfection  they  must  either 
be  eaten  immediately  after  they  are  taken  fiom 
the  pond  in  which  they  have  been  nounsbed* 
or  they  must  be  put  according  to  Roger  Nordi's 
method,  early  in  the  autumn  into  stews,  and 
fed  reguhrly  from  the  first  commencement  of 
warm  weather  in  spring,  till  the  whole  stock 
has  been  consumed.  This,  however,  will  not 
be  found  an  economical  management ;  an  ex- 
periment was  tried  by  feeding  carp  in  a  pond 
with  boiled  pease  suspended  in  nets,  thioagh 
the  meshes  of  which  the  carp  sucked  the  pease: 
it  was  amusing  to  see  the  tops  of  the  haiel 
rods  by  which  the  nets  were  suspended,  bend 
and  wave  as  the  fish  pulled  at  die  nets ;  and 
as  this  was  almost  continual,  it  appeared  that 
carp  are  seldom  idle  when  their  food  is  agree* 
able  to  them ;  like  horses  in  a  pasture  they 
weie  always  eating ;  they  became  fal«in  a  few 
months ;  but  though  no  regular  account  Was 
kept  of  the  quantity  of  pease  they  devoured, 
it  was  evident,  by  the  consumption,  they  were 
not  cheap  fish  when  they  came  to  table. 

» •  * 

When  carp  are  not  fed  they  are  continually 
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gnUmig  in  the  mud  at  the  bottom  of  the  pond 
m  which  they  are  kept,  and  it  is  tiiis  which 
makes  the  odour  of  the  water  in  the  ponds 
where  carp  are  kept  always  muddy.  Com- 
plttBlsoa  this  head  are  often  made  by  persons 
who  have  ornamental  water ;  and  it  does  not 
^fOf  to  be  known,  that  in  most  cases  the 
wiler  may  be  rendered  transparent  in  a  great 
d^pee  by  destroying  the  carp  and  tench,  and 
locking  with  pike  and  perch,  and  float  fish, 
ai  lOidi,  dace,  &c.  for  their  food. 


ESSAY  xvni. 


On  Farm  SiaMes. 


XALTHO VSH there  is  no nece&ity  for  fitting  up 
t  fimer's  stables  in  that  style  of  magnificence 
vlych  is  sometimes  bestowed  on  the  accom* 
nodation  of  hunters  and  race-horses,  yet  the 
fivnier's  horses  are  neverthelefs  as  much  en* 
titled  to  a  comfortable  habitation  asany  of  these. 

In  general  £sumers  are  by  far  too  negligent 
2  S3 
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of  the  accommodadcm  or  comfort  of  thn 
horses.  Thej  seem  to  tlunk  that  any  sort  oi 
a  hovel  is  sufficient  for  a  work*horse. 

Were  they  only  to  bring  the  case  home  Id 
themselves^  and  to  consider  how  refreslm^  a 
thing  it  is^  after  the  fatigues  and  toils  of  adaf, 
to  have  a  wholesome  room  and  a  comfbrtabk 
bed  to  retire  to  at  night»  they  would  peifaqv 
have  some  degree  of  compafsion  on  that  noUe 
and  useful  animal,  on  whose  labours  and  ex- 
ertions their  own  comforts  so  much  depend. 
Eager  to  obey  the  will  of  his  (often)  ungiate- 
ful  master,  the  horse  strains  every  nerve  to  ac- 
complish his  imperious  commands.  At  llie 
conclusion  of  the  day,  fatigued,  peifaaps,  till 
his  strength  is  almost  exhausted,  how  baiba- 
rous  it  is  to  put  this  faithful,  this  valuable  ser- 
vant, into  a  miserable  tottering  hovel,  where 
he  can  neither  lay  down  to  take  a  little  rest, 
nor  stand  up  to  taste  of  his  scanty  morsel  widi« 
out  being  wet  or  besmeared;  and  this  too  firom 
the  carelefsnefs  and  ingratitude  of  those  whc 
depend  on  his  exertions  for  their  daily  support* 
If  a  farmer  would  only  consider  how  much  he 
is  indebted  to  this  precious  animal,  he  nevei 
would  suffer  him  to  be  so  shamefully  neglected. 
Is  it  not  the  horse  that  ploughs  his  ground  i 
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is  it  not  the  horse  that  harrows  in^  and  often 
sows  the  seed  ?  is  it  not  the  horse  that  car- 
ries home  the  produce  ?  and  is  it  not  the  horse 
that  sometimes  thrashes  it  out,  and  always 
carries  it  to  market?  How  then  can  we  ac- 
count for  that  matchlefs  ingratitude  and  neg- 
lect which  is  so  undeservedly  shown  to  this 
valuable  creature :  but  that  such  is  the  case 
in  many  places  is  a  truth  too  notorious  to  be 
denied.  If  it  is  likewise  considered^  with  how 
modi  more  alacrity  and  vigour  a  horse  will 
enter  the  yoke  after  a  night's  comfortable  re- 
pose, than  he  will  do  after  hardly  any  repose 
at  alU  the  farmer  will  at  once  see  how  much 
It  is  to  his  own  advantage  and  proSt  to  pay 
tiie  strictest  attention  to  the  comfort^  as  well 
as  to  the  food,  of  his  horses :  the  difference 
may  be  equal  to  at  least  an  hour's  work  in  a 
day,  or  about  an  eighth  part  of  his  labour,  the 
"value  of  which  he  may  easily  calculate. 

There  is  nothing  more  conducive  to  the 
health  of  a  horse  than  a  wholesome,  dry,  and 
-well  aired  stable,  and  of  such  a  construction 
as  to  keep  out  the  cold  in  winter,  and  the 
lieat  in  summer,  with  proper  drains  to  carry 
<tf  every  sort  of  moisture. 

S4 
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We  are  told  by  some  who  have  made  the 
jpanagement  of  horses  their  principal  study^ 
that  there  is  no  animal  delights  more  in  dean- 
linefs,  or  that  more  dislikes  bad  smells.    And 
yet  how  often  do  we  find^  even  in  stables 
built  at  a  great  expense,  that  they  are  so 
wretchedly  ventilated,  and  the  effluvia  firoqi 
their  dung  so  disagreeably  powerful,  we  can 
hardly  breathe  on  entering  them.    How  much 
more  disagreeable  and  offensive  must  it  be  to 
the  horses  themselves,  who  pofsefs  so  exqui- 
sitely the  sense  of  smelling,  to  be  thus  doomed 
for  hours  and  whole  nights  together,  to  breath? 
the  offensive  vapours  arising  from  their  own 
dung.    Yet,  as  if  that  were  not  sufficient  to 
torment  their  olfactqry  nerves,  a  he-goat  is 
often  introduced  in   tl^e  stable;  an  aninuJ 
which,  of  all  others,  ^^  has  the  rankest  com- 
^^  pound  of  villainous  smell  that  ever  offended 
•'  nostril.'*    There  are  some  people  qredulous 
enough  to  believe  that  such  smells  are  whole- 
some, and  prevent  diseases  among  horses :  for 
my  own  part  I  can  never  be  persuaded  th^t 
any  sort  of  ^mell,  or  the  breathing  of  any  sort 
of  air,  can  be  half  so  salubrious  or  agreeable 
to  horses  or  other  animals,  as  the  pure  un- 
adultered  air  of  the  atmosphere.    For  th|s 
reason  I  would  recommend  all  stables  to  be 
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extremely  well  ventilated,  especially  at  the 
top,  where  the  foul  and  offensive  air  may 
much  sponer  and  easier  be  concLucted  away^ 
than  at  any  other  p^t  *. 

As'farm  stables  are  almost  always  buUt  ad« 
joining  to  other  offices,  as  indeed  they  ought 
to  be,  it  b  unnecefsary  here  to  say  any  thing 
concerning  the  choice  of  situation;  but  as 
there  are  several  ways  of  constructing  the 
stalls,  it  is  hoped  the  following  observations 
ifnll  be  sufficient  to  explain  them. 

The  most  common  way  is  to  make  the  rack 
and  manger  to  extend  the  whole  width  of  the 
stall,  the  upper  part  of  the  rack  inclining  over 
tiie  manger.  Although  this  is  the  most  gene* 
val,  it  is  the  worst  of  all  constructions,  nor  is 
it  the  least  expensive! 


*  In  every  stable  there  should  be  a  few  proper  sized 

'Windows^  in  proportion  to  its  extent ;  which  windows 

ought  to  be  so  contrived  at  to  open  or  shut  at  pleasorei 

either  to  admit  the  air  or  to  exclude  the  light,  as  may 

sometimes  be  necefsary  to  induce  the  horses  to  take  a 

lit|ie  sleep  in  the  day  time.    In  farmers'  staUes,  when  it 

is  not  wished  to  go  to  the  expense  of  sashes  and  glafs, 

they  may  be  so  constructed  as  to  have  a  shatter  exactly 

fitted  theretOi  which  is  suspended  in  the  middle  by  two 

iron  pins  upon  which  it  turns. 
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Servants  are  for  tiie  most  part  so  sparing  of 
dieir  labour^  that  in  order  to  save  a  little 
trouble  they  will  cram  a  rack  quite  full  of  haj^ 
whatever  is  its  size.  Those  who  are  ac- 
qusunted  with  the  management  of  horses  well 
know  the  bad  consequences  attending  this 
practice,  and  that  it  is  much  better  to  give  a 
horse  little  at  a  time,  and  often,  than  to  put  it 
in  his  power  to  stuff  himself  with  more  at 
once  than  is  good  for  him  ^  besides,  when  this 
is  the  case,  he  generally  wastes  a  great  deal  of 
hay  which  falls  down  among  his  litter;  and 
according  to  this  construction  of  a  rack  die 
whole  seed  is  lost,  which  if  saved,  and  of  good 
quality,  might  be  of  some  value  to  the  £urmer ; 
for  an  industrious  fisirmer  will  save  tvtry  thing 
he  can ;  and  even  the  seed  of  the  hay  used  Iq 
his  stables  is  vtry  well  worth  his  attention. 

When  the  rack  is  inclined  outwards  in  diis 
manner,  the  seed  very  frequently,  too,  drops 
into  the  horses  eyes  and  ears,  and  is  attended 
with  very  bad  consequences. 

For  these  reasons  the  rack  should  always 
stand  perpendicular,  at  the  distance  of  about 
fourteen  inches  from  the  wall. 
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jknnetimes  there  is  a  niche  left  in  the  wall 

the  rAoky  the  spars  of  which  are  in  that 

flush  with  the  inside  fece  of  the  wall* 

TThis  niche  and  rack,  which  is  supposed  in  the 

^middle  of  the  stall,  need  only  be  about  2i  fixt 

*wide,  and  should  be  carried  low^a^jugh"  -to 

admit  a  small  box,  or  drawer,  ^S^i'^  under 

part  of  it^  to  receive  the  seed. 

These  racks  are  sometimes  made  in  the 
comer  of  the  stall,  so  as  to  make  one  niche 
serve  two  stalls ;  and  they  are  sometimes  put 
in  tlie  anglCf  without  any  niche^  in  the  form 
of  a  semicircle. 

In  either  case,  there  should  always  be  a 
division  of  deal  betwixt  them ;  for  it  is  best 
for  the  farmer  to  know  what  each  of  his  horses 
eatSy  which  he  can  never  do  when  two  eat  out 
of  the  same  rack  and  manger. 

When  such  racks  are  made  in  the  cor- 
ners of  the  stalls,  I  should  rather  think  it 
would  be  better  to  make  them  straight  than 
circular. 

There  may  either  be  a  hatch  over  each  of 
these  racks,  or  a  single  hatch  for  putting 
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down  the  hay  in  any  other  convenient  part  of 
the  stable^  with  rails^  and  a  sparred  bottom  to' 
save  the  seed ;  but  for  fanners  it  is  perhaps* 
the  better  way  to  have  a  hatch  for  each  stall, 
which  will  require  leis  time  to  feed  the  horses 
than  the  other  way. 

It  is  unnecelsary  to  make  the  manger  thtt 
whole  width  of  the  stall ;  a  drawer^  or  box, 
about  18  inches  long»  by  12  inches  broad, 
or  even  lefs^  is  quite  sufficient.  This  drawer 
should  be  made  so  as  to  be  taken  easily  out 
to  be  cleaned,  for  it  is  a  great  objectioiiL 
against  standing  mangers,  that  whatever  dtop^ 
from  the  horse's  mouth  or  nostrils,  in  case  of 
a  cold,  or  any  other  disorder,  is  seldom  or 
never  cleaned  out. 

Some  stables  are  constructed  without  eiAer 
racks  or  mangers :  the  inner  part  of  the  stall 
is  boarded  for  about  three  feet  high  from  the 
ground:  the  boards  about  two  feet  distant 
from  the  wall :  the  hay  is  put  into  this  place; 
by  which,  instead  of  having  to  pull  hb  bay 
from  above,  as  is  commonly  the  case,  he 
takes  it  from  below,  which  is  perhaps  not 
only  more  natural  for  a  horae,  but  there  will 
be  much  lefs  waste  than  bv  drawinsr  it  ftom 
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a.  nek,  for  every  time  the  hay  is  dmwn 
from  the  tacki  there  is  generally  some  of  it 
drops  down  and  is  lost ;  but  when  it  is  taken 
iiom  below^  whatever  drops»  falls  back  among 
tile  fest,  and  consequently  none  can  be  lost. 
It  would  be  proper  to  have  some  small  spars 
at  die  bottoni  of  this  place^  within  about  six 
or  eight  inches  of  the  ground^  and  either  with 
a  drawer  for  the  seed  to  fall  into,  or  a  board 
uridi  a  couple  of  rings,  to  take  away  when 
lequired;  or  perhaps  a  better  construction 
would  be,  nearly  in  the  form  of  a  hopper, 
being  only  about  14  inches  wide  at  bottom, 
which  is  sparred,  and  a  drawer  below  it  for 
wimng  die  hay-seed.  In  the  comer  of  the 
stall  is  a  little  box  to  bold  the  horse's  feed^ 
as  described  already  $  and  if  a  double  stal^ 
there  is  a  box  on  each  comer,  and  the  hay- 
numger,  if  it  may  be  fo  calledt  is  divided 
ia  die  middle:  in  general,  however,  single 
stalls  are  to  be  preferred.    . 

The  next  thing  to  be  considered,  is  the 
mnnner  of  paving  the  stalls.  For  my  part,  I 
think  that  hones  ought  to  stand  in  a  stable  as 
^neuiy  on  a  level  as  pofsible ;  nor  can  there 
l>e'any  reason  whatever  to  the  contrary,  unlels 
^tet  of  carrying  off  the  moisture;   which  I 
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hope,  to  show  maybe  much  more  effeqtualty 
done  by  paving  the  stalls  level;  than  in.  the 
conunoA  way.   . 

A  horse's  feet  are  of  so  much  importance 
to  his  master^  that  no  pains  should  be  spared 
to  keep  them  in  the  best  order  and .  free 
firom  every  blemish  or  complaint^  finr  tl)e 
least  flaw,  or  the  least  injury  there,  may 
render  him  incapable  of  work,  perhaps  Al- 
together uselefs. 

Nothing  can  be  worse  for  a  horse's  heels 
than  to  make  him  stand  always  on  a  sloipe  or 
declivity.  It  not  only  occasions  grease^  cncfcii 
scratches,  &c.  but  by  keeping  the  tendons 
and  sinews  of  his  pastern  joints  in  a  conitant 
state  of  extension,  causes  a  stiffneis  in  those 
joints,  which  must  prevent  him  the  firee  use 
of  them.  Nor  ban  a  horse  rest  so  easily  on  a 
slope  as  on  a  level 

It  must  be  observed,  that  the  pavement 
or  0oor  of  the  stall,  instead  of  being  per- 
fectly acrofs,  should  decline  about  an  incli^ 
or  an  inch  and  a  half  fixHn  each  side  towards 
the  stall  drain;  a  declivity  which  will  not 
be  perceivable^  but  will  prevent  any  water 
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^pleading  towards  the  sides^  in  case  it  does 
Aot  ^1  immediately  into  the 


The  advantages  of  this  sort  of  stall  axe, 
^hzt  the  horse  always  stands  upon  a  levels  and 
^nsequently  will  be  lefs  liable  to  disorders 
m  his  feet  or  heels ;  that  as  horses  generally^ 
stale  about  the  middle  of  a  Btall,  and  as  the 
bottom  of  the  stall  drains  may  have  a  mucfa- 
greater  descent  than  can  be  given  to  the  floor, 
of  a  stalls  the  urine  will  be  carried  off  imme-^ 
diajtely,  without  spreading  to  either  side»  as, 
fliii|(  be  the  case  in  the  common  method,, 
fyr  which  reason  horses  may  be  kept  dry  with 
k&  litter,  if  requhred. 

.Stalls  should  never  b«  lels  than  five  feet 
wkie,  although  I  have  known  diem  only  four 
ftct  and  a  half,  and  not  attended  with  any 
inconvenience.  The  division  between  them 
should  be  so  high,  that  strange  horses  may 
not  see  each  other  ^. 


*  Sometimes  stalk  are  made  douUe,  and  as  fiurm  horses 
generally  work  in  pairs,  each  pair  that  work  together 
kave  ime  of  these  doable  stalls ;  for  horses  are  a  sociable 
aaimal,  and  it  is  said  they  feed  better,  aad  are  more 

cbeerfid 
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ESSAY  XIX. 

On  the  Size  qf  Farms. 

J^  HE  comparative  produce  of  great  and  small 
farms,  is  a  question  of  great  importance^  and 
is  highly  deserving  of  our  most  serious  atten* 
tion.  It  is  a  subject  on  which  no  person  can 
stand  neutral,  but  must  take  a  decided  part 
one  way  or  another.  Much  has  been  said 
upon  it,  but  very  little  proved — ^because  it  is 
very  difficult  to  form  calculations,  that  would 
be  conclusive,  unlefs  real  occupiers  could  be 
induced  to  lay  open  their  profits  and  expen- 
diture, which  cannot  be  expected ;  it  is  there- 
fore from  observation  and  conjecture,  that 


cheerful  when  they  live  in  society.  Bat  even  in  this 
case  it  is  proper  they  should  be  fastened  to  the  opposite 
sides  of  the  slill,  and  that  each  horse  should  have 
his  own  rack  and  his  own  manger;  fur  although  they 
may  seem  to  have  a  very  great  altachmcut  to  each  other 
(ai  it  is  evident  they  often  have),  yet  if  the  dividing  of 
their  food  is  left  to  themselves,  it  is  more  than  probable 
they  will  quarrel  about  it«  and  that  the  strongest  horse 
will  have  Ihe  be<t  sliarc. 


^n^umeiils  pro  and  con  can  be  'dedoced.     It 

^Viould^  however,  seem,  even  upon  a  slight  con- 

^Heration  of  the  subject,    that  agriculture, 

^lien  it  is  thrown  into  a  number  of  hands, 

)%cofnes  the  life  of  industry^  .the  source  of 

plentT,  and  the  fountain  of  xiches  to  a  country ; 

^Qd  that  monopolized  and  grasped  into  a  few 

^ands,  must  dishearten  the  bulk  of  mankind, 

^^i^K),  by  this  means,  are  obliged  to  labour  for 

^tbera»  instead  (^  themselves,  must  lefsen  the 

.^eneml  produoe^  and  greatly  a0ect  the  com- 

4Mmky  at  large. 

Tbe  arguments  genenttly  made  use  of  in 

'^voor  of  large  farms,  are,  diata  great  expense 

^  saved  in  repairs  and  labour,  particularly  in 

'^icaiig  the  culture  with  a  leis  nnmber  of  horses ; 

a  large  capital  in  fanning  is  as  nccefsary 

in  trade ;  for  without  a  large  capital,  no  con* 

dcnlble  improvement  can  be  undertaken  or 

Acted,  ttor  a  proper  or  suitable  stock  kept 

^^|K)n  land ;  and,  that  as  to  com,  heavier  crops 

-■ire  grown,  by  means  of  the  land  being  better 

"^^orked  and  manured. 

The  aaqguments  for  small  farms,  are,  «that 
*^>cy reward  merit,  encourage  industry,  fill  the 
with  plenty,  increase  population,  and 
Vobme  r.  T 
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furnish  the  best  cUfs  of  men  in  all  $ubo]rdina|e 
stations  of  life. 

As  to  the  first,  respecting  repairs,  it  mu^ 
stand  admitted  :  but,  as  an  ample  drawback 
from  that  advantage,  the  land  is,  in  general, 
let  at  least  20  per  cent,  cheaper  in  large, 
than  it  is  in  small  farms.  As  to  its  being  dooe 
with  lefs  expense,  (hat  is,  with  a  lefs  number 
of  horses,  if  that  were  a  fact,  it  would  cer- 
tainly be  a  great  advantage  to  the  p^blici  bojt, 
when  the  great  farmer's  riding  horses^  and, 
sometimes,  other  horses  of  pleasure  and  luxury, 
are  added  to  those  used  upon  the  labour  of  a 
farm,  no  credit  will  be  due  to  this  a(sertion. 

That  a  sufficient  capital  is  ^s  neceisary  ip 
farming)  as  in  any  branch  of  commerce,  must 
be  allowed  \  but  it  does  not  hold  good,  thit 
because  a  man  has  but  a  small  capita),  be 
ought  not  to  be  suffered  to  make  use  of  it  at 
all ;  such  doctrine  would  be  absurd,  impolitic» 
and  inhuman. 

That  a  large  capital  is  more  equal  to  great 
improvements,  than  a  small  one,  is  self  evi- 
dent ;  but,  except  in  some  few  instances,  I 
cannot  see  why  the  latter  should  not  keep 
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pace,  in  a  proportionate  degree,  at  least, 
■  "vvith  the  former.  Respecting  stock,  no  one 
can  presume  to  say,  that  a  little  farmer  can 
Kt  a  fold  so  well  as  a  great  farmer,  but  he  ge- 
nerally keeps  more  milch  cows,  in  proportion, 
than  the  latter,  which  makes  ample  amends  to 
the  public. 

As  to  com,  I  am  not  inclined,  even  in  this 
^instance,  to  allow,  that  better  crops  are  grown 
•  by  the  great,  than  the  small  farmer,  unlefs  it 
*be  by  means  of  the  former  having  a  sheep- 
:  walk,,  or  some  other  similar  advantage  over 
the  latter. 

So  far,  I  have  endeavoured  to  carry  on  a 
comparative  statement  between  great  and  small 
^fiurms,  as  far  as  relates  to  a  general  answer  to 
the  common  outlines  of  observation  on  them : 
but  there  are  other  remarks  to  be  made,  of 
great  consideration — the  first  is,  as  to  the  effect 
they  have  upon  society  at  large.    Here,  I  be- 
fieve,  it  will  be  pretty  obvious,  that  if  there 
were  none  but  great  farms,  the  common  arti- 
cles of  consumption  in  every  family  would  be 
so  diminished,  that  the  middling  race  of  man- 
kind  would  not  be  able  to  supply  their  tables, 
and  the  common  labourer  would  be  absolutely 
starved  j  for  there  would  be  no  butter,  cheese, 

T2 
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poTk»  ^gg%  or  poultryy  to  be  bought,  as  great 
fiurmers  laise  no  mote  of  these  articles  than 
they  require  for  their  own  consumpdcm. 

If  great  farms  only  are  to  be  encooiagedt 
which  seem  to  be  the  aim  of  some,  hosbaiid- 
men  of  small  capitals,  let  them  be  erer  so 
industrious,  will  be  effectually  cut  off  from 
the  common  means    of  raising   thetaselves 
in  life,  as  there  will  be  no  channel  for  their 
introduction.     Population  will  likewiae  re- 
ceive an  irrecoverable  blow  from  tiie  m^ 
prefsion  of  those  little  hives  of  plenty.     But 
most  great  farmers,  and,  I  am  afraid,  sMlie 
authors   of  eminence  upon  agriculture,  and 
even  upon  population,  may,  perhaps,  differ 
with  me  in  opinion.     I  am  not  vain  enough 
to  suppose,  that  any  thing  I  can  say  will 
alter  their  opinion,  but,  for  the  sake  of  the 
community,  and  the  particular  comfort  of  the 
middling  and  lower  clafses  of  society,  I  hope 
it  may  have  some  weight  with  gentlemen  of 
landed  estates,  who  are  the  natural  guardians 
of  the  latter,  and  who  would  find  their  con — 
sequence  much  augmented,  by  a  closer  at- 
tention  to  the   inferior  husbandmen ;    and   - 
I  am  greatly  mistaken,  if  their  fortunes  woulc= 
not  likewise  be  improved  by  it. 
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llie  complaint  against  great  farms  is  not  of 
aay  long  standing — the  evil  (if  I  may  be 
allowed  to  call  it  so)  seems  to  have  increased 
in  proportion  to  the  decline  of  fairs  and 
pitched  markets.  If  it  were  the  custom  for 
the  great  farmer,  as  formerly,  to  bring  his 
com  to  the  public  market,  as  is  still  the  case 
in  some  places,  the  home  districts  would  never 
be  short  of  corn  ;  but  while  the  great  farmer 
and  miller  are  allowed  to  settle  large  bar- 
gains in  a  private  room,  from  the  exhibitiom 
of  a  mere  pocket  sample,  a  country  may 
at  any  time  be  kept  in  the  dark  as  to  the  real 
quantity  of  corn  in  it,  and  little  farmers,  by 
this  means,  must  be  quite  ruined.  I  wish, 
therefore,  to  see  fairs  encouraged,  and  public 
markets  revived:  the  last  of  which  are  all 
reduced,  in  the  county  of  Norfolk,  (as  £ar  as 
relates  to  com)  to  sale  by  sample  only. 

But,  after  all,  it  is  the  cxcefs  of  the 
gtievance  which  I  wish  to  correct.— The  evil 
is  now  so  great,  that  there  are  many  farms  of 
1000 1.  a  year  in  the  county  of  Norfolk,  and 
Mr.  North's  farm  at  Rougham,  was  lately 
17001.  but  1  have  the  satisfaction  to  be  able 
to  say,  that  he  is  now  dividing  it  into  four* 
'Hie  letting  lands  in  such  large  farms,  as  this 
was,  is  evidently  bad  policy,  if  it  were  merely 

Ts 
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as  to  lefsening  the  choice  of  tenants ;  for  where 
they  have  one,  in  the  present  instance,  capable 
of  carrying  on  such  farms^  they  would  have 
twenty  in  the  other. 

I  vrill,  however,  admit,  though  I  am  an  ad- 
vocate for  small  farms,  that,  as  the  country  is 
now  situated,  no  farm  should  be  under  SO  I. 
or  40 1.  a  year,  and  even  these  should  be  dairy 
^ms,  nor  would  I  have  any  arable  farm  under 
501.  I  will  still  go  farther  and  say,  that  the 
greatest  number  should  be  from  80 1.  a  year  to 
1 50 1.  none  ought  to  exceed  200 1.  where  the 
land  is  of  a  good  quality ;  or  500 1.  even  upon 
the  poorest  land,  where  great  farms,  on  ac- 
count of  a  large  stock  of  sheep,  are  most  ad- 
mifsible.  The  greater  the  difference  in  their 
size,  between  the  preceding  extremes,  per- 
haps the  better,  as  they  will  better  play  into 
each  other's  profits  ;  some  will  raise  cattle  to 
more  advantage  than  they  can  fat  them,  and 
others  will  fat  them  to  mere  advantage  than 
they  can  raise  them. 

I  have  made  these  remarks  with  freedom, 
but  I  trust,  with  temper  and  good  manners 
to  those  of  an  opposite  opinion,  and  shall  be 
happy,  if  what  I  have  advanced  should  have 
any  effect  upon  those  in  whose  power  it  h'es 
to  correct  the  grievance  complained  of. 
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ESSAY   XX. 

SxperimtnU  and  concise  Agriadiurdl  Observations. 

X  HE  mode  that  I  have  adopted  in  the  for*  . 
mer  Volumes  of  those  Efsays  of  placing  to-  . 
gcther  such  observations  and  experiments  as 
were  of  a  coniprefsed  nature^  having  been  ge- 
nerally well  received,  I  propose  to  follow  the 
8ame  plan  in  all  the  succeeding  Volumes, 
should  the  selection  be  continued  beyond  the 
present  yean 

A.H. 

•     •  • 

1.  On  Slallf ceding  Horses  wiih  Tares*. 

Having  found  from  experience  the  great 
Utility  of  green  food^  in  the  summer,  for  horses 
Used  in  husbandry,  to  the  saving  both  of  corn 
^nd  bay,  I  sowed  last  spring  about  nine 
^cres  of  tares  in  drills ;  and  also,  by  way  of 
trying  the  difference,  about  six  acres  in  the 
broad-cast  way,  the  old  method,  which,  till 
of  late,  I  used  to  follow. 

*  Bjr  Mr,  Thomas  Hayes. 
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The  taxes  sown  in  drill  I  nwsd  ta  torn  out 
much  superior  to  those  sown  braaidrcirt  ;  die 
crop  being  greater,  dioug^  the  seed  was  only 
about  half  the  quantitv. 


The  produce  of  these  tairs  was  sb  gMf  a^ 
to  enable  me  to  feed  all  my  draught  horses,  to 
the  number  of  twehre,  and  sometimes  ihirtMn,. 
during  part  of  the  spring,  and  all  the  summer 
season  (in  all  about  four  months,  firom  May 
to  October)^,  upon  this  food  whoHj,  except 
some  few  beans  andbran*,  when  they  worked 
hard.  Thb  was  the  case  when  tfiey  ploughed 
some  of  the  veiy  strong  heavy  clay  land,  whidi 
required  from  six  to  eight  hoises,  when,  in 
oAer  parts,  three  or  four  would  do  as  well ; 
and  in  my  other  farm,  wheoe  the  land  was 
thin  and  light,  two  horses  would  perform  as 
well  as  six  will  in  some  parts  here.  Besides 
the  horses,  there  were  five  milk  cows,  and  a 
bull,  fed  with  those  tares  in  the  farm  yard. 

The  dung  hereby  produced  and  preserved 
for  manure,  was  of  course  veiy  abundant  and 
useful  to  me>  nmch  more  so  than  had  the 


» it 


i'4  bushels  of  betns,  and  9«  bushels  offarsn. 


beea  dropped  by  Uie  cattle  ia  the  fields^ 
m  that  case  the  virtue  would  have  been  io. 
^  gieat  degree  exhaled  by  the  sun  :  and  in 
2)articular  places,  where  it  was  dropped  in 
Ikeaps,  and  not  spread^  it  would  ha?e  done 
m  harm  thaa  good. 


Bosides^  when  the  cattle  are  suffered  to  tread 
m  itiA  crop  they  feed  upon,  they  often  destroy 
iQMe  by  tieading,  than  they  consume  by  feed*- 
ipg.  The  milk  of  the  cows  i^  also  much  in- 
qma^sed  io  quantity  by  being  stall-fed,  and 
ttwiud  out  momiog  and  evening  to  water  i^ 
tke  cattle  are  kept  sheltered,  during  the  hot 
mimthSy  from  the  great  heat  of  the  sun,  and 
laeieEted  from  being  tortured  by  the  flies  in 
the  field. 

The  horses  were  emfiloyed  this  time  con- 
stantly in  the  neceisary  husbandry  businefs  -, 
sometimes  in  ploughing  land,  which  is  ex- 
ceedingly hard  and  heavy>  as  I  have  before 
ojbserved,  and  sometimes  in  carrying  out  ma* 
sure  upon  the  land ;  ofrca  sent  with  loads  of 
l)a^  and  stcaw  to  the  London  Market,  and 
Inringing  back  dung,  or  soap  a^s>  to  put  upan 
the  hesivj  lands.  During  this  time,  the  horses 
looked  remarkably  weU,  and  were  generally 


.SIP  |:St»X«!CAL    ESSAYS. 

inih^,  coBch  better  than  they  have   bea 
iibce  tbej  returned  to  be  fed  upon  com  and 

This  has  induced  me  to  sow  a  quantity  -of 
printer  tares,  which  I  expect  will  be 
for  use  in  April :  and  as  I  find  them  so 
£ci2U  I  intend  also  to  have  some  acres  of 
summer  tares,  to  feed  all  my  horses  in  Ae 
stable,  the  ensuing  summer,  as  well  as  mw 
cows  in  the  farm  yard.  As  I  cut  some  pait 
la^'t  vear,  bestdes  what  1  fed  the  horses  and 
cattle  w:lh,  1  consider  there  was  not  above 
twelve  acres  consumed  by  them;  and  each 
acre,  considering  the  intrinsic  value  of  the 
land  the  tares  grew  upon,  which  was  some  of 
the  lowest  quality  of  the  farm,  stood  me  at 

no  more  than  SOs.   the  value  of  the   seed, 
ploughing,  &c.  included. 

2.  On  Cexs  proper Jiit  theDainffuan  and  the  Butcher^. 
Some  argue  that  the  dairyman  and  the 
grazier,  distinctly  considered,  require  different 
animals  to  suit  their  respective  purposes.  The 
dair>man*s  object  is  milk ;  the  grazier's  beef; 
and  it  is  a  trite  remark  among  dairjrmen  in  dif- 
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fetcnt  districts^  that  a  cow  which  ^^  runs  to 
beeT'  is  unprofitable  to  the  dairy;  for  not- 
withstanding the  excellency  of  her  bag,  and 
Ae  plentifulnefs  of  her  milk,  presently  after 
cahring,  her  natural  inclination  to  fteshynefs 
dmwB  off  her  milk :  While  a  cow  that  is  by 
breed,  or.  natural  constitution,  prone  to  milk, 
will  supply  this  at  the  expense  of  her  carcase, 
let  her  pasture  be  ever  so  plentiful. 

These  popular  opinions^  however,  though 
dijcy  contain  much  truth,  are  not  altogether  well 
finuKled.  They  hinge  on  a  false  principle. 
Cows  are  xiseful^  and  in  a  great  degree  neces- 
saij^f  in  a  twofold  capacity ;  as  dairy  cowst 
uid  grazing  stock.  The  dairyman  and  the 
grazier  cannot  have  distinct  animals.  One 
and  the  same  individual  must  serve  both  their 
purposes;  and  a  breed  of  cows  fit  for  the 
grazier  only,  is,  in  a  general  light,  not  lefs  eli- 
l^ble,  than  a  breed  which  is  fit  only  for  the 
iiairyman. 

3.  On  the  Winter  Management  of  WinUr  Pastures*. 

A  gentleman  in  whose  superior  manage- 
ment I  more  particularly  observed  this  admi- 
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Table  practice^  ahutB  up>  fnkn  the  middle  of 
September  tt>  about  old  Micbaetmas^  as  die 
age  of  the  gra^,  the  seasoti,  and  other  circum* 
stances  suit,  making  a  point  of  eating  the 
ground  level)  prerbutly  to  its  being  freed  from 
stock)  from  which  it  is  kept  free  until  k  be 
wanted  for  ewes  and  kmbs ;  or»  if  it  be  ii»- 
tended  for  cattk^  until  the  first  shoot  of  grab 
in  the  spring;  which  mingUng  with  the  au- 
tumnal shootS)  the  herbage  is  found  to  be 
more  nutritious  to  stock,  than  either  of  them 
separately.  As  a  certain  and  wholesome  sup- 
ply of  food  for  ewes  and  lambs,  in  early  sprmg; 
this  PRESERVED  PASTURE  is  depended  updo, 
for  the  sheet  anchor^  in  preference  to  turhi|itp 
cabbages,  or  any  other  species  of  what  is 
termed  spring  feed. 

4.  To  prevcta  Hares  and  Sahhits  harking  yeuhg 

tires*. 

Hares,  rabbits,  and  rats  have  a  natural  an- 
tipathy to  tar;  but  tar,  though  fluid,  contracts, 
when  exposed  to  the  sun  and  air  for  a  time,  a 
great  drynefs  and  a  very  binding  quality,  and 
if  applied  to  trees  in  its  natural  state  will  dc- 


•  By  Williwa  Palerson,  Esq. 


canon  them  to  be  bark-bound.  To  remove 
Ats  difficulty,  tar  is  of  so  strong  a  savour, 
that  a  small  quantity,  mixed  with  other  things 
in  their  nature  open  and  loose,  will  give  the 
whole  mixture  such  a  degree  of  its  own  taste 
and  smell,  as  will  prevent  hares,  &c.  touching 
what  it  is  applied  to. 

Take  any  quantity  of  tar,  and  six  or  seven 
times  as  much  grease,  stirring  and  mixing 
them  well  together:  with  this  composition 
brush  the  stems  of  young  trees,  as  high  as 
biaes^  &c.  can  reach,  and  it  will  effectually 
pievent  their  being  bariced.  I  believe,  if  a 
plmtAtion  of  ash  (which  rabbits  are  very  fond 
tf )  were  made  in  a  rabbit  warren,  this  mix- 
ture would  certainly  preserve  it. 

They  do  great  mischief  amongst  flowering- 
shrabs,  and  are  particularly  fond  of  Spanish 
hnx)m,Scorpion-senna,  and  Evergreen Cytisus; 
I  have  had  these  shrubs  eat  down  to  a  stump; 
but,  as  the  mixture  cannot  conveniently  be 
applied  to  them,  I  have  inclosed  their 
branches  with  new  tar  twine,  by  putting  it 
several  times  round  the  shrub,  which  has  had 
the  desired  effect.  Tar  twine  by  being  ex- 
posed to  the  air  and  rain,  will  lose  its  smell. 
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consequently  it  mfist  be  renewed  as  occasioii 
may  require ;  but  the  mixture  is  always  to  be 
preferred  where  it  can  be  used. 

5.  Engrafting  Bark  on  injured  Trees  ♦. 

Some  fatted  sheep  were  turned  into  a 
valuable  orchard  of  mine  of  about  twenty  years 
growth,  and  they,  in  a  short  time,  stripped  the 
f)ark  from  several  of  the  trees  entirely  n)uod 
the  bodies,  leaving  the  wood  bare  for  at  leist 
sixteen  inches. 

4 

I  was  so  much  hurt  by  this  accident^  9M  to 
determine  to  dp  something  for  the  pretcftm- 
tion  of  the  trees^  and  save  them  if  ppftibie. 

The  first  step  that  I  took  was  to  take  ofTtte 
arms  from  several  of  the  trees  which  wcfe 
most  injured  s  and,  from  the  largest  of  those 
.  arms,  I  flawed  off  slips  of  rind  of  about  two 
,  or  three  inches  in  width,  and  placed  four  or 
five  of  them  perpendicularly  round  the  naked 
part  of  the  body  ;  but  I  should  observe,  that  I 
first  cut  away  all  the  rind  that  was  bitten,  and 
then  raised  the  rind  up  top  and  bottom,  and 
put  the  ends  of  the  slips  under,  that  the  sap 
might  circulate,  and  afterwards  bound  them 
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Qxceedingly  tight  with  rope-)f^rn ;  I  then  ap- 
plied a  composition  of  loam  and  cow-dung» 
with  a  little  drift  sand,  over  which  I  tied 
some  old  sacking,  and  this  was  the  whole  of 
the  procefs. 

The  experiment  being  made  in  the  spring 
of  1704,  a  minute  inspection  at  this  time  must 
determine  the  fate  of  it ;  and  permit  me  to 
8ay»  it  has  succeeded  far  beyond  my  expecta- 
tion :  the  slips  adhere  as  close,  and  are  as  full 
of  sap  as  the  rind  on  any  other  trees.  They 
are  now  (May  16,  1794]  in  their  full  blofsom, 
strong  and  vigorous,  apparently,  as  if  they  had 
received  no  injury.  But  I  must  observe,  were 
I  to  make  the  experiment  again,  I  could  do 
it  more  dexterously ;  and  I  must  mention  an 
error  I  was  guilty  of  In  my  haste,  by  placing 
some  of  the  slips  the  wrong  way  upwards, 
consequently  the  sap  could  not  circulate. 

6.  On  ITog-sdes*. 

Hog-Sties  should  be  larger  than  common, 
and  walled  round ;  before  winter,  the  area 
should  be  covered  eighteen  inches,  or  two 
feet  deep,  with  marl,  chalk,  turf,  loam,  &€• 
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and  upcm  that  bed  the  hogs  should  be  kept; 
fed,  and  fattened  through  the  season^  withoqt 
any  cleaning  out.  This  part  of  it  I  have  seeti 
in  Bedfordshire,  where  I  was  afsured  that  the 
dung  raised  by  fisittening  hogs,  thus  kept 
under  cover,  after  the  manner  of  a  covered 
sheep-fold,  and  never  stirred  till  barley-sow- 
ing, has  proved  as  good,  and  went  as  far»  vl 
pigeons'  dung.  In  this  there  is  nothing  iiH 
consistent  with  reason,  for  no  managemebl 
improves  dung  so  much  as  keeping  it  6om 
the  rain,  sun,  and  wind,  in  which  respect 
pigeons*  dung  is  singular.  By  following  ftft 
method,  the  hog-sties  will  be  made  to  jield^tt 
great  quantity  of  the  most  valuable  manfiip 
that  the  farmer  can  pofsefs.  It  excels  tl 
conunon  dung,  and  is  second  only  to  ni^ 
soiL 

In  laying  down  land  either  for  com  or 
pasture,  particular  care  should  be  taken  to 
throw  the  ridges  as  near  north  and  south  as 
pofsible.  Instances  are  known  where  thej 
have  been  laid  east  and  west,  and  in  Iai;ge 
round  lands,  when  the  south  side  has  yielded 
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double.    This  b  an  important  consideration^ 
though  seldom  attended  to. 

S.  On  the  Package  of  the  Animal  Ma/s^, 

I  know  nothing  so  surprising  as  the  package 
of  the  animal  mafs.     Examine  the  contents 
of  the  trunk  of  any  large  animal ;  take  notice 
bow  soft^  how  tender^  how  intricate  they  are  i 
how  constantly  in  action,  how  necefsary  to 
life.     Reflect  upon  the  danger  of  any  injury 
to  their  substance,  any  derangement  of  their 
position^   any    obstruction    to    their    office. 
Observe  the  heart  pumping  at  the  centre, 
$t  the  rate  of  eighty  strokes  in  a  minute: 
one  set  of  pipes  carrying  the  stream  away 
ftom  it,  another  set,  bringing,  in  its  course, 
the  fluid  back  to  it  again:    the  lungs  per- 
forming their  elaborate  office,  viz.  distending 
and  contracting  their  many  thousand  vesicles^ 
by  a  reciprocation  which  cannot  cease  for 
a  minute:  the  stomach  exercising  its  powerful 
chemistry ;   the  bowels  silently  propelling  the 
changed  aliment;    colkcting  from  it,  as  it 
proceeds,  and  transmitting  to  the  blood  an 
ince&ant  supply  of  prepared  and  af^imilatcd 
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nourishment :  that  blood  pursuing  its  course ; 
the  liver>  the  kidneys,  the  pancreas^  the  parotid^ 
ivith  many  other  known  and  distinguished 
glands,  drawing  off  from  it,  all  the  while, 
their  proper  secretions.     These  several  opera- 
tions together  with  others  more  subtile,  but= 
lefs  capable  of  being  investigated,  are  goings 
on   within   us  at  one   and  the   same  time.^ 
Think  of  this,  and  then  observe  how  the  hod^ 
itself,  the  case  which  holds  this  machinery^ 
is  rolled,  and  jolted,  and  tofsed  about^  the 
mechanism  remaining  unhurt,  and  with  veiy 
little  molestation  even  of  its  nicest  motions. 
Observe  a  rope-dancer,  a  tumbler,  or  a  mon- 
key ;  the  sudden  inversions  and  contortions 
.  which  the  internal  parts  sustain  by  the  postures 
into  which  their  bodies  are  thrown  3  or  rather 
obscn'e  the  shocks,  which  those  parts,  even 
in  ordinary  subjects,  sometimes  receive  from 
falls  and   bruises,  or  by  abrupt   jerks   and 
twists,  without   sensible,    or  with   soon   re- 
covered  damage.      Observe   this,   and   then 
reflect  how  firmly  every  part  must  be  secured, 
how  carefully  surrounded,  and  how  well  tied 
down  and  packed  together. 
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9.  On  Dung  left  on  Summer  Pastures*. 

I  apprehend  that  the  dung  left  by  horses 
d  homed  cattle  upon  summer  pastures^  adds 
hut  little  to  the  fertility  of  the  soil,  on  account 
of  its  long  exposure  to  the  sun  and  ^inds. 
It  would  therefore  be  more  correct  husbandry 
to  gather  it  up  within  a  few  days  after  it  is 
dropped^  and  carrying  it  to  a  comer  of  the 
same  field,  let  it  be  occasionally  mixed  with 
earth.  This  compost  when  laid  upon  the 
aame  field  at  a  proper  season,  will  produce 
more  grafs  than  if  it  had  been  suffered  to 
leiaain  upon  the  surface  in  its  original  form, 
as  generally  practised.  Sheep  are  an  ex- 
cqytion  to  this  mode  of  improirement^  as  their 
dvng,  falling  in  tmndles,  naturally  spreads 
itself.  Dong  being  the  life  and  soul  of 
jhasbandjry,  the  farmer  cannot  be  too  attentive 
to  its  formation  and  application;  and  in  order 
to  bring  him  to  a  due  sense  of  its  importance, 
J  diall  hazard  a  degree  of  rkiicule,  by  ad- 
vising him  to  *^  spit  upon  no  man's  land  but 
his  own." 


*  By  A.  Huntei;,  M.  D. 
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inconvenience  arising  to  the  farmer  in  con- 
sequence of  importation,  is,  in  some  degree, 
balanced  by  the  bounties  granted  to  him  by 
Parliament,  after  a  plentiful  harvest.  But, 
after  all,  the  interference  of  Government  is 
nothing  more  than  granting  protection  to  the 
public  against  combinations  formed  after  a 
scanty  harvest. 

11.  On  Folding*. 
As  soon  as  pofsible  after  folding,  the 
plough  should  turn  in  the  manure;  the  va- 
fiations  of  the  atmosphere  will  otherwise  carry 
off  the  principal  part  of  the  benefit;  for  this 
.zeason,  also,  the  fold  should  be  set  at  different 
seasons  for  different  crops;  early  in  the 
firing  for  barley;  afterwards  for  turnips; 
V  and  after  that  for  wheat.  The  degree  should 
depend  upon  the  poverty  of  the  soil ;  a  square 
jrard  to  every  sheep,  and  the  fold  shifted  every 
night,  is  but  a  slight  dreising  for  one  crop ; 
the  same  for  two  nights  is  a  good  drefsing 
for  one  crop,  and  will  be  seen  in  that 
^nrhich  succeeds.  Something  lefs  than  a  yard, 
and  two  nights  in  a  place,  is  a  very  gOod 
manuring. 

*  By  Mr.  Wimpey. 
5  U3 
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Upon  extremely  poor  blowing  sandd,  to{>- 
folding  is  an  excellent  practiec;  that  i% 
running  the  fold  over  the  field  after  it  is 
sown  with  any  crop,  and  even  after  it  is  come 
up ;  the  treading  of  the  sheep  settles  those 
porous  soils  to  the  roots  of  the  com^  and  has 
a  very  great  effect. 

In  Hertfordshire  little  farmers,  that  have 
only  two  or  three  score  of  sheep,  will  fold 
them,  but  the  trouble  and  expense  runs  away 
with  more  than  the  profit.  In  general  it 
may  be  established  as  a  maxim,  that  it  is 
a  businefs  that  goes  on  with  no  advantage, 
unlefs  a  shepherd  is  kept,  who  sees  that  the 
driving  to  fold  is  done  in  a  manner  not  to 
it^ure  the  sheep  more  than  necefsaTy:  It 
is  a  work  not  to  be  trusted  to  boys,  or  any 
carelefs  hand  that  happens  to  be  on  the  htm} 
a  shepherd  cannot  be  kept  for  lefs  than  four 
or  five  hundred  sheep.  As  he  can  take  care 
of  eight  hundred,  or  a  thousand,  there  is  a  lofs 
even  with  four  or  five  hundred. 

12.  On  Fish  Ponds*. 
When  a  fish  pond  is  frozen  over,  the  fislm 

*  By  Sir  Edward  Lilllclon,  Barl. 
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we    often  killed  for  waat    of  air.      Every 

pond  should  therefore  have  a  bolt>  or  standard^ 

to,  draw  off  two  feet  of  water  occasionally, 

to    clean  the  sides  from   rubbish;    and,  by 

drawiDg  off  a  little  water  in  severe  frosts,  the 

ice  -will   crack,    or  it  may  be   opened,    so 

as  to  afford  the  fish  a  sufficiency  of  air  to 

breathe. 

13.  On  Barlcj/  sown  with  Lucern*, 

.  Two  acres  of  land  were  thoroughly  dunged 
and  prepared  for  lucern,  which  were  sown 
with  buck- wheat  iq  the  spring  of  1795,  and 
was  destroyed  by  the  fly  soon  after  it  came 
up.  It  was  then  ploughed  and  sown  with 
turnips,  which  were  eaten  off  by  sheep 
in  November;  then  ploughed  and  liglitly 
dunged,  and  sown  broadcast  with  lucern  the 
latter  end  of  May,  1796 ;  at  the  same  time 
eight  gallons  of  barley  were  sown  with  it, 
which  produced  at  harvest  one  hundred  and 
twenty  four  bushels  and  half  a  peck ;  and 
the  lucern  was  quite  thick  enough  upon 
the  ground. 


*  By  William  Hale,  Esq. 
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14.  Covered  Sheep-Fctd* . 
Tlie  common  method  of  folding  sheep  is 

■ 

a  practice  well  known  in  many  parts  of  this 
kingdom,  but  the  covered  fold  is  no  where 
general  in   England.      In  various   parts  of 
Europe,  however,  it  is  regularly  done,  and 
among  the  Romans  it  was  common  husbandry, 
llie  method  I  would  recommend,  is  to  open 
some  out-house  adjoining  the  farm  yard ;  or 
build  a  slight  shed  in  any  convenient  part 
of  the  farm,  inclosed  with  a  high  pale,  in 
such  a  manner  that  the  sheep  may  either 
he  under  cover,  or  exposed  to  the  weather  as 
tliey  pleased ;    that  is,  to  have  an  apartment 
bheltered,  and  a  small  area  before  it  inclosed. 
Tlie  whole  to  be  covered  with  marl,  chalk, 
turf,  or  loam,  twelve  inches  deep,  and  then 
v.ell  littered  rt*gularly  through   the  winter, 
with  whatever  litter  the  farmer  has  in  plenty. 
The  advantage  of  this  practice  is  very  great  i 
a  few  sheep  cannot  be  folded  in  the  common 
manner  with  any  profit,  for  the  expense  and 
trouble  of  constantly  moving  the  hurdles  will 
over  balance  it,;  but  in  the  standing  fold,  the 
case  is  dincrcnt  y    a  bcore  of  sheep  will,  in  a 
winter,  make  a  dungliill  that  is  a  real  object. 


^^^m 


•  D}  Mr.  Wimpcy. 
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The  value  of  the  dung  thus  raised  is  much 
greater  that  any  one  can  suppose  that  has  not 
tiied  it  Ewes  and  their  lambs»  in  cold  drivin|^ 
rain  and  snow^  lie  sheltered  and  warm,  and 
do  much  better  than  when  exposed  to  such 
^treadxer^  especially  if  you  give  them  hay  in 
neks,  which  should  be  always  practised  in 
such  standing  folds.  In  Flanders  where  this 
husbandry  is  practised,  they  strew  their  houses 
with  sand  instead  of  litter.  I  apprehend 
^t  the  sheep  in  that  case,  would  not  be  so 
^Ican,  and  dry,  and  warm  as  when  well  lit- 
*^ted  5  however  where  very  dry  sand  is  to  be 
*^^,  it  must  be  a  succedaneum  very  well 
^orth  trying, 

15.  On  working  Oxen^. 

If  it  is  a  fact,  which  cannot  be  disproved, 
*Oat  oxen,  in  some  sort  of  work,  are  equal  to 
"^Cirscs  5  in  these  cases  they  certainly  ought  to 
'^^  preferred,  because  they  are  kept  at  con-^ 
^^tfcrably  lefs  expense,  and  lefe  casualty  attends 
^l^m.  It  evidently  would  be  much  for  the 
^^vantage  of  this  country,  if  oxen  were  in 
*^  igher  estimation  than  they  are :  upon  every 
^rm  where  three  teams  are  kept,  one  of  them, 

•  By  Nathaniel  Kent,  E/q, 
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at  leasts  ought  to  be  an  ox  team  ;  for  thoUgk 
oxen  would  not,  perhaps,  entirely  answer  Mm 
end^  to  the  total  exclusion  of  horses,  there  k, 
undoubtedly,  a  great  deal  of  work  that  they 
would  do  as  well,  particularly  in  carting'  and 
all  heavy  work.     In  most  instances,  they  are 
nearly  equal  to  horses,  and  in  their  support 
they  are  full  thirty  per  cent,  cheaper.      At 
present  no  farmers  use  them  in  Norfolk ;  btit 
Mr.  Coke,  Mr.  Colhoun,  and  some  few  oilier 
gentlemen,  occasionally  do,  and  I  hope  their 
example,  ere  long,  will  be  followed  by  the 
farmers  in  general.     It  was  with  infinite  sa- 
tisfaction, that  I  some  time  since  learnt,  that 
Lord  Hawke,  whose  experiments  in  husbandry 
are  very  extensive  in  Yorkshire,  has  there  set 
an  example  of  ploughing  with  two  oxen  to  a 
plough  only,  which  is  attended  with  com— 
plete  succefs,  as  they  plough  nearly  as  much;. 
as  an  equal   number  of  horses ;   and  if  the- 
chcapnefs  of  their  keeping,  and  other  circum- 
stances in  their  favour,  are  considered,  they 
are  certainly  preferable  to  horses.     There  is 
in  this  country   (Norfolk)  a  strong  prejudice 
against  this  generous  animal,  which  is  the  first 
thing  to  get  over  ;  when  that  is  removed,  the 
credit  of  the  ox  will  soon  follow. 

The  principal  advantage  that  the  farmer 


OEORGXCAt  ESSAYS.  SO? 

W'ovld  derive  from  oxen>  is  in  the  moderate 
*3tpeiise  of  their  food,  and  in  their  being  at- 
tended with  lefs  risk. 

The  best  way  is,  however,  net  to  over-work 
tliem,  for  in  that  case  they  will  require  rather 
Viore  hay  than  a  horse,  and  half  as  much  com, 
*ld  if  they  are  suffered  to  fall  into  low  con- 
dition, it  will  require  considerable  expense 
and  time  to  get  them  up  again. 

The  plan  that  I  have  found  to  answer  best, . 
is  thiS)  suppose  four  were  called  a  team, 
whicb^  in  this  country,  would  be  enough,  and 
diit  one  man  was  appointed  to  attend  them : 
I  would  rather  advise  six,  instead  of  four,  to 
be  the  team,  as  one  man  might  attend  them 
at  the  same  expense  as  four,  but  I  would  only 
work  four  of  them  at  a  time,  and  let  two  of 
tiiem  rest  two  days  out  of  the  six,  by  which 
means,  they  would,  in  fact,  work  only  four 
days  out  of  the  seven.  In  the  summer  months 
they  should  have  a  pasture  to  run  in,  where 
tiiere  is  plenty  of  water,  and  an  open  shed 
where  they  should  have  a  bait,  the  day  they 
were  worked,  of  green  vetches,  cut  grafs,  or 
any  thing  the  farm  might  furnish.  In  the 
winter,  they  should  be  kept  in  a  yard,  with 
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the  same  sort  of  sihed  for  them  to  ran  latD  it 
pleasure^  and  here  they  should  have  plcn^  ol 
barley  or  oat  straw,  and  offal  tumijis,  modrki 
the  days  of  worldng,  cut  hay  and  straw>  and 
taimips  besides.  In  this  manner,  they  will» 
in  general,  do  extremely  well,  and  will,  at  aU 
events,  earn  as  much  as  the  value  of  their 
jLceping,  so  that  their  work  will  be  had  fee 
nothing.  Another  great  advantage  is,  that  in 
case  of  falling  lame,  there  will  be  no  ^- 
minution  in  their  value  ;  but  if  a  horse  falls 
Jame,  half  his  value  is  lost.  So  far  I  have 
described  the  advantage  of  the  ox  to  his  eni^ 
plover;  but  to  the  public,  the  advantage  b 
superlativelystriking.  The  ox  when  labourii^, 
does  not  consume  so  much  com  as  the  hone, 
for,  according  to  my  plan,  he  would  not  con- 
«ume  any ;  and  when  his  labour  is  done,  his 
carcase  goes  to  die  nourishment  of  man^  tMt 
the  body  of  the  other  is  good  for  nothing  hot 
to  feed  dogs. 

The  more  the  number  of  horses  can  be 
lefsened,  the  better  for  all  ranks  of  people: 
the  consumption  by  horses,  especially  horses 
of  pleasure  and  luxury,  is  astonishing;  for 
though  a  horse  employed  in  agriculture  does 
not  consume  above  the  product  of  three  acres 
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a  year,  a  horse  kept  for  the  road,  eati 
iiy,  in  hay  and  oats,  the  full  produce  of  five 
.iierea  of  land;  A  man,  allowing  him  a  pound 
of  bread,  and  a  pound  of  meat  a  day,  or  in 
that  proportion,  does  not  consume  quite  an 
ticre  and  a  quarter;  and  as  the  poor  eat  but 
yeiy  little  meat,  it  cannot  be  put  at  more 
than  -an  acre  to  them  -,  so  that  one  of  these 
liorses  eats  nearly  as  much  as  five  men. 

•    ,IS.  On  the  Preservation  qf  Asparagus*. 

In  the  month  of  April,  the  heads  of  Aspa- 

^us  are  frequently  destroyed,  in  one  night, 

l)y  ^oit    My  method  is  to  cover  the  beds 

with  old  matting,  which  may  be  occasiomdly 

lemoved  in  the  day  time  when  the  sun  makes 

ili .  appearance.     I  sometimes  bestow  upon 

Itktc  beds  a  gentle  watering,  when  the  season 

iAppens  to  be  yeiy  dry,  and  I  think  with  aj- 

riantage«    The  same  method  may  be  pursued 

for  the  preservation   of  the   tender  tops  of 

^arly  potatoes. 

.      '  r        '"  . 

17.  On  Paring  and  Burni7ig\. 

Instead  of  the  land  being  injured  by  the 
operation,  as  some  theorists  imagine,  provided 


*  J 
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it  be  under  a  proper  system  of  management  and 
fairly  dealt  by,  it  is  put  into  a  progre&ive  %imlbt 
of  improvement^  from  the  time  of  its  sur&ce 
being  burnt.  It  has  frequently  happened^  that 
land,  after  paring  and  burning,  has  been  sown 
with  corn  four  or  five  years  in  succefsioa, 
without  being  folded  with  sheep,  or  any  part 
of  its  produce  ever  returned  in  manure  ^  even 
charlock  and  other  weeds  have  been  suf- 
fered to  remain,  by  which  it  has  been  annu- 
ally burdened  with  a  double  crop ;  hence  it 
has  been  left  in  an  impoverished  state,  and  the 
burning  has  unjustly  been  condemned  for  the 
mischief  done  by  the  negligence  and  rapftdly 
of  the  cultivator. 

Let  the  land,  when  burnt,  be  perfectif 
cleaned  from  charlock  and  other  weeds,  fcgr 
growing  turnips  until  the  weeds  are  totaUf 
eradicated  by  hoeing,  &c.  Let  the  tumqM 
be  fed  off  the  land  by  sheep  lying  on  the  land 
day  and  night ;  then  sow  it  with  barley  and 
clover ;  the  latter  to  be  fed  off  with  sheep, 
folding  them  on  the  land  for  wheat.  Lastly, 
Tctum  the  straw  produced  upon  the  land  in 
manure  mixed  with  clay  or  loam,  or  any  other 
fresh  earth  that  is  near  at  hand,  for  a  second 
Norfolk  rotation,  which  may  be  repeated^ 
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or  the  land  may  be  sown  with  sainfoin,  to  re- 
main till  a  turf  is  formed  for  paring  and 
burning  again,  if  thought  proper.  This  plan 
being  pursued,  the  practice  of  burning  the 
soil  will  not  give  any  cause  of  complaint 
either  to  landlord  or  tenant.  Theorists  ex- 
daiiQt  that  by  paring  and  burning,  the  staple 
of  the  land  is  reduced,  and  the  soil  wasted ; 
this  may  somewhat  be  true;  but  all  this  is  im- 
material, if  fine  crops  of  corn  can  be  produced 
where  none  grew  before,  and  the  land  at  the 
lame  time  be  improved. 

The  method  of  paring  most  in  use,  is  with 
a  downshare,  or  breast  plough,  taking  oiF  a 
turf  as  thick  as  the  nature  of  the  soil  will  ad- 
mit, from  half  an  inch  to  two  inches;  the 
ihicker  the  better,  provided  there  be  a  suf- 
fident  portion  of  vegetable  matter  contained 
within  it  to  make  it  bum  well ;  the  expense 
for  paring  it  of  a  moderate  thicknefs,  where 
the  land  is  not  very  flinty,  is  20  s.  per  acre ; 
for  laying  it  up  in  heaps  and  burning,  10  s, 
and  for  spreading  the  ashes,  3  s.  A  coat  of 
manure  is  thus  produced  on  the  land  of  from 
eighty  to  one  hundred  cart  loads  per  acre,  for 
tiie  trifling  expense  of  SS  s.  A  hundred  cart 
loads  of  dung,  purchased  from   the  neighs 
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bouring  towns  and  villages,  at  the  distance  of 
three  miles  from  the  land,  would  cost,  car- 
riage home  included,  ten  times  the  price  of 
paring  and  burning,  and  yet  would  not  im- 
proYC  the  land  more. 

Where  the  land  is  well  covered  with  turf, 
it  may  be  ploughed  for  burning,  about  two 
inches  deep,  with  a  common  plough,  drawn 
by  a  pair  of  horses,  early  in  the  spring ;  and 
as  soon  as  a  drying  wind  sets  in,  the  turf  may 
be  laid  in  heaps,  and  burnt  by  labourers.  It 
will  produce  near  two  hundred  cart  loads  of 
^ps. 

IS.  On  Sea  Weed*. 

Id  the  Isle  of  Thanet,  when  a  quantity  oj 
sea  weed  comes  ashore,  after  a  gale  of  wind 
the  farmers  set  all  hands  to  work  to  get 
much  as  pofsible  while  the  tide  serves, 
the  next  tide  should  carry  it  away  s  and  if  i 
happens  in  the  night,  they  work  at  it  till  stop-— 
ped  by  the  waters  coming  in.     Some  farmers 
will  get  up,  in  one  tide,  two  or  three  hundred 
cart  loads.    Those  who  live  at  a  distance,  hire 


*  By  Mr.  Boycf.* 


*■ 


OBOaciCAL  ESSAT8.  f  13 

^^kiaU  spots  of  land*  of  a  few  perches^  to  lay 
^kc  Assh  weed  upon  as  they  get  it ;  and  carry 
%t  to  their  farips  at  a  moi^  cooyenient  oppor-^ 
^iuity.    It  ttHnetime*  comes  ashore  in  quan- 
^tiea  that  amount  to  several  thousand  cart 
loads;  and  perhaps  all  swept  away  by  the 
QtSt  tiie.    'JliM  /circumstapoe  9tim«lates  the 
li^A^Hty  9^  tb^  hm^v*    The  principal  method 
tf  iisfing  tjbe  *•  9e9-wee4  is  by  miying  it  in 
^ei5  anaong  the  fanp-yard  dung  in  the  mix- 
hills.    It  is  of  great  use  in  helping  to  rot  the 
diy  part  of  dung  carried  out  of  the  far(n-yard 
in  summer. 

*     • 

i9»  On  English  Opium *. 

It  is  now  known,  beyond  a  ddubt,  that  as 
good  opium  may  be  collected  in  this  country 
Aom  the  papaver  somniferum,  as  what  comes 
from  the  East  Indies.  From  600  heads  of  that 
kind  of  poppy,  I  last  year  collected  five 
drachms  of  pure  opium,  which  made  eight 
ounces  of  tincture,  equal  in  quality  to  what  is 
Made  from  foreign  opium.  The  method  of 
collecting  opium  is  well  described  by  Mn 
Jones  in  the  18th  Volume  of  the  Transactions 


*  By  A.  Hunter,  M.  D. 

Volume  V. 
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of  die  Societjr  of  Arts.  The  higk  piice  of 
epttim  fcemt  to  bare  eocomaged  the  adidleiw 
tioo  of  it  in  die  ceuDtiy  where  it  is  coDecttd  ; 
a  csnmmstance  of  serioos  consideiation  fii  Am 
case  of  a  medidoe  thai  requires  to  be  dosed 
out  with  great  ezactnefs.  The  poppy  beiDg 
an  annual  and  haidy  plants  it  requires  no  cam 
beyond  garden  culture ;  and  as  die  oollectwi 
of  the  opium  is  performed  by  women  and 
children,  I  make  no  doubt  but  that  this  dr«f 
may  be  profitably  attended  to  in  any  pairi^  ofi 
Gfcat  Britain. 

2a.  On  Sowing  Turnips  among  Btam^. 

It  is  a  custom  veiy  frequendy  practised *ia 
Kenty  to  sow  turnips  among  driHed  beaa»iii 
AprU,  and  if  the  land  be  in  good  hearty  di^ 
often  produce  a  crop  worth  the  hoeing^  wbeft 
the  beans  are  carried  off  the  ground  in  Sep* 
tember  \  or  if  not,  the  farmer  will  be  pofsc&ed  / 
of  some  sheep-feed  in  the  autumn,  wfaeii4lr 
may  be  much  wanted,  and  that  at  a  tnffiog 
expense :  the  same  field  may  be  sown  wilb 
wheat  when  the  turnips  am  fed  off,  with  thi» 
additional  advantage,  that  the  ground  wil 

^  By  Mr.  John  Baoitto'. 
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I^  a  ye  been  improved  by  the  dung  and  stale  of 
^He  dieep. 

^-M. .  Imfrovemtni  of  three  hundred  and  tx^enhf-Jhe 
^^cres  rf  Mooa  Land,  lying  in  IVesimoreland  *. 

This  land  in  its  natural  state  was  let  from 
^teenpence  to  two  shillings  per  acre.  The 
il»  a  light  mouldy  from  five  to  seven  inches 
^^cp;  the  substratum,  a  strong  yellow  clay; 
natural  produce,  a  strong  benty  grafs, 
^*^ued  with  a  stunted  ling.  The  whole  divided 
^^^  to  twenty-one  fields,  from  ten  to  nineteen 
^crxies^  planted  with  white  thorn. 

Nu^BEa  1  AND  2. — About  thirteen  acres 
ij.were  pared  and  burned  in  1778,  the 
spread,  and  ploughed  lightly  in,  and 
«)1  harrowed  and  sown  from  the  1  st  to  the 
*tli  pf  Augustji  with  two  bushels  of  clean- 
^^ficd  hay-seeds,  and  three  pounds  each  of 
'^  clover,  white  clover,  and  hop  clover,  and 
four  pounds  of  rib-grafs  to  an  acre.    The 
^•ds  flourished  during  a  severe  winter,  and 
^Qth  flelds  were  mowed  the  following  year, 
^*^  produced  a  very  luxuriant  crop,  com- 
peted at  near  two  tons  per  acre;   the  second 


^  Bv  Matthew  Stephenson,  Esq. 
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year  they  were  again  mowed,  and  the  produce 
about  two-thirds  of  the  former  year,  but  equal 
in  value,  the  hay  being  much  finer.  The  fog, 
or  after-graCs,  was  ploughed  in,  to  tender  and 
meliorate  the  stubborn  furrow  by  the  winter's 
frost,  and  in  the  spring  sown  with  oats.  The 
crop  tolerable  >  something  more  don  diirtf 
Winchestev  bushels  per  acre. 

The  stubble  was  ploughed  in  shallow^  be* 
fore  the  winter,  and  the  land  fislbwed  tbe 
next  year  (the  fourth)  and  limed  with  fortf 
bushels  to  an  acre,  and  sown  on  tbe  3d«  Sd, 
and  4th  ok  September,  part  with  differfiOt 
kinds  of  wheat,  and  part  with  niaslin :  (whidi 
latter  was  the  best:)  This  early  sowing  was 
supposed  to  be  the  proper  season  in  a  cold 
country,  and  this  opinion  was  afterwards  cob- 
firmed  by  repeated  trials.  In  the  spring 
(fifth  year)  clover  and  hay-seeds,  as  above, 
were  sown  in  the  wheat,  but  rather  more  rib- 
grafs,  which  succeeded  the  best.  The  produce 
was  greatly  beyond  my  expectation ;  but  the 
hardy  cone  wheat,  rough  eared,  was  the  best 
of  the  wheat,  yielding  rather  better  thaa 
twenty-five  bushels  per  acre  ;  the  other  whea 
twenty-two  bushels  on  an  average ;  and 
maslin,  twenty^ight  busheb»    Sixths  sevcntlfcr 
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eighth  years^  the  grafs  allowed  to  be  very^ 
good,  and  generally  considered  as  worth 
twenty  sbillkigs  p^  acre.- 

Number  S  ahb  4.— Fourteen  and  seventeen* 
meres  were  pared  and  burned  in  1779.  No.  3 
WM  sown  with  turnips,  which  were  small,  the 
teed  lying  in  the  ground  five  weeks  without 
rain.  Second  year  oats^  very  indifferent ;  this 
confirmed  an  opinion,  that  in  this  soil  there 
ir  a  fiuntneis  at  first  breaking  up,  which  is  in<^ 
jurious  to  com«  The  third  y€:iar  fallowed  and 
flUd  limed  forty  bushels  to  an  acre^  and  sown 
in  the  first  week  of  September  with  cone 
wheals  and  in  the  spring  with  grafs-seeds  and 
'  dover  as  before.  The  crop  of  wheat  was 
tery  good,  paying  at  the  low  price  of  four 
tlhiUings  and  sixpence  per  bushel^  above  six 
pounds  per  acre.  1783^  1784,  1785,  con- 
tinued in  grafs^  and  Xhen  ploughed  up  again 
for  com. 

Number  4.-^Se¥enteen  acres  were  managed 
as  Numbers  I  and  2.  The  season  proving  dry, 
the  turis  were  well  burnt^  and  produced  plenty 
of  ashes  ^  the  land  was  sown  down  on  the  6th 
and  7th  of  August,  with  twelve  bushels  of  iaay- 
iseedSj  two  pounds  each  pf  red,  white,  and  hop- 
3  X3 
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i^r  as  to  the  idea  of  dimiciishing  the  soil^  it  is 
supposed  to  be  erroneous,  as  the  soil  cannot 
be  reduced  by  iire.  However,  it  can  scarce 
idndt  of  a  doubt,  that  paring  and  burning 
this  benty  coarse  grafs,  is  the  best  and  quickest 
method  of  reducing  its  tough  sward,  and 
preparing  it  for  cultivation ;  when  sown  down 
with  grals-seeds  on  the  ashes,  my  land  never 
^tled  to  produce  great  crops  for  three  or  four 
years.  By  following  the  above  method,  viz. 
firilt.  three  years,  grafe ;  next  three  years,  two 
oops  of  com,  with  an  intermediate  &llow^ 
feqr  profitable  <:ropS'may  be  produced  on  land, 
Ujiiature  of  little  value* 

'••V 

^o  dung  was  used  in  this  improvement,  ex- 
vtpt  on  one  field  last  year  for  wheat,  for  a 
tnal  s  which,  of  cour^,  had  a  good  effect. 
The  manure  produced  by  the  crops  was  ap- 
pli^  to  the  improvement  of  the  old  inclosures^ 
by  which  a  double  benefit  was  gained. 

22.  On  the  Soil'of  Prkies^ . 

Within  these  last  four  or  five  years,  this 
manure  has  been  spread  upon  my  land  at  the 

*  By  John  Middleton,  Efq. 

X4 


320  GEOEGICAIr   £Sf  ATS. 

expense  of  about  one  hundred  pounds.  The 
proportion  from  two  to  four  loads  per  acre, 
llie  effect  produced  by  it  was  astaniskmg 
fertililjf ;  so  much  so>  as  to  induce  me  to  bt 
of  opinion,  that  it  exceeds  every  kind  of  roanuct 
that  can  be  brought  into  competition  with  it ; 
at  least  for  the  first  year  after  it  is  laid  on. 
In  the  second  it  is  of  some  service,  but  in  the 
third  year  its  effects  very  nearly^  or  entirely, 
cease.  From  these  premises  I  draw  this  con^ 
elusion ;  that,  for  land  in  good  condition,  the 
application  of  two  loads  per  acre,  i)er  annum» 
will  continue  it  in  that  state  for  any  length  of 
time ;  and  also  that  land  which  has  beeil 
much  exhausted  might  be  restored  by  laying 
on  four  or  five  loads  per  acre ;  after  which,  the 
repetition  of  two  loads  annually  would  be 
found  suflicient  to  keep  it  in  the  highest  de- 
gree of  fertility.  It  appears  to  me,  that  mh 
tore,  following  her  general  system  of  repro- 
duction, prepares  this  matter  in  the  most  per- 
fj^xt  manner  for  the  purpose  of  feeding  ve- 
RcrabL's,  and  raising  them  to  the  ven^'  highest 
piich  of  excellence  ;  and  it  is  certain,  that 
herbage  growing  under  those  circuxi.^tances, 
»?i  capable  of  fattening  the  Uir^at  cattle  in  lefe 
^nu*  than  an v  other. 


OfiOROICAL  £S8ATS«  891 

The  iidportatii:e  of  this  kind  of  manure  be« 

^ag  00  ftviilent^  it  is  to  be  lamented,  that 

^^liiietj-nin^  parts  in  every  hundred  of  this 

"vriiiable  article  is  constant!/  and  most  abgurdfy 

canied  off  by  the  sewers  and  drains  into  the 

rtfbrs,  and  thereby  totally  lost  to  tlie  pur* 

|x>8es  of  AgricuUurei^  for  Which  it  is  so  ad*^ 

mmihly  adapted. 

In  Britain  alone,  the  quantity  of  this  manure, 
and  of  urine>  which  is  annually  thus  wasted^ 
is.  astonishingly  great  3  probably  not  lefs  than 
fift  nUlions  of  cart->loads9  worth  to  the  iarmen 
two  millions  and  a  half5  and  to  the  community 
fife  iDillions  of  pounds  sterling,  per  annum. 

2Z.0nSaU\ 

it  is  pretty  certain,  that  common  salt  is,  on 
many  occasions,  agreeable  to  animals  in  a  state 
of  nature ;  nor  is  there  much  doubt,  but  that 
it  may  be  often  administered  to  domestic 
animals  with  succefs :  It  probably  acts  in  no 
other  way>  but  as  an  agreeable  condiment, 
that  may  prepare  the  body  to  receive  the  full 
effect  of  the  food  that  is  given  along  with  if, 
help  the  digestion  thereof,  or  make  it  be  eaten 

*  By  James  Anderson,  LL.  D» 
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with  a  more  agreeable  relidi.  In  North 
America^  there  are  found  in  many  plaocs^ 
strata  of  earth  impregnated  with  saline  mattor, 
which  the  deer  and  other  wild  animals  dis- 
cover of  themselves ;  and  to  which  they  fre- 
quently resort  to  lick  the  saline  earth  with 
their  tongues.  If  a  hunter  discovers  one  of 
these  licks^  as  they  are  there  called,  he  never 
fails  to  make  profit  ot  it,  by  concealing  himself 
near  the  place,  and  shooting  the  animals  that 
come  to  gratify  their  palate  with  this  agree^Ua 
refreshment.  In  Spain,  and  many  parts  c^ 
France,  they  give  to  their  sheep  a  consideiaUd 
quantity  of  salt,  which  they  imagine  bodf 
tends  to  fatten  them  and  preserve  them  k^ 
good  health  ^  but  it  is  said^  they  do  not  find 
it  necefsary  where  the  (heep  feed  upon  chalky 
or  limestone  pastures.  In  England,  it  is  wdl 
known,  that  animals  fatten  more  qtiickly  cni 
salt  marshes  than  any  were  else.  From  all 
these  circumstances,  it  would  seem  probable, 
that  common  salt  is,  in  general,  an  useful  coii- 
diment,  and  might  be  employed  on  many*  oc- 
casions, with  profit,  in  feeding  domestic  ani- 
mals. I^t  it  however  be  remembered,  that 
salt  acts  as  a  poison  when  given  to  poultry. 
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Jr....  ,    .  . 

24.  On  FaHcmng^. 

jThere  is  no  question  at  all  of  the  merit  of 

^Ubwing,  when  compared  with  bad  courses  of 

^rops.     If  the  husbandry  is  not  correct  in  this 

Aspect,  the  fallowist  will  certainly  be  a  much 

^^ctter  farmer  than  his  neighbours.    But  there 

^Tie  courses  which  will  clean  the  foulest  land 

^  well  as  any  summer  fallow.     Cabbages  are 

lU)t  blanted  before  June  or  July :  winter  tares 

almit  tliree  months  tillage,  if  tillage  be  wanted. 

Ibans  well  cultivated,  will  preserve  land  clean, 

troich'.  has  been  cleared  by  cabbages.     And 

"In  toy'  case,  two  succefsive  hoeing  crops  are 

'^ft^tual  in  giving  positive  cleannefs.     These 

Observations  are  not  theory,  they  are  practice : 

iAA  it  is  high  time,  that' mankind  should  bd 

^ell  convinced  that  the  right  quantity  of  cattle 

fliid  sheep  cannot  be  kept  on  a  &rm,  if  the 

j^)lows  of  the  old  system  are  not  made  to 

cdntribute  to  their  support. 

■  ^.  On  restoring  wom-out  Arable  Land  to  Pasture  f^ 

The  first  step  is  to  extirpate  from  the  land 
all  noxious  weeds.  This  may  be  done  by  i 
complete  winter  and  summer-fallow;   or  in 

*  By  A.  Young,  Esq. 

t  By  John  Billingsley,  Esq. 
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place  of  the  summer-&llow9  .by  a  crop  o^^ 
potatoes,  well  manured,  and  kept  perfiftctf^ 
clean,  and  followed  by  winter  vetchesj  fed 
in  the  spring. 


At  the  latter  end  of  May,  or  beginning  of 
June,  sow  one  bushel  of  buck-wheat  per  acre, 
and  when  that  is  up,  and  in  rough  leaf,  har- 
row in  (choosing,  if  pofsible,  moist  weather) 
two  bushels  of  hay  seeds  collected  from  die 
best  meadow  hay,  half  a  bushel  of  rye-grais, 
four  pounds  of  marl-grais,  and  four  pounds  of 
white  Dutch  cloven       The  buck-wheat  is 
chiefly  intended  as  a  screen  to  the  grals  seeds. 
After  the  buck-wheat  is  harvested,  which  will 
be  sometime  in  September,  let  the  field  be 
shut  up  for  the  winter,  and  let  it  be  fed  the 
next  summer  with  sheep,  or  any  kind  of  cattle, 
except  horses,  as  the  latter  animal  will  tear 
up  the  young  plants  with  his  teeth.     Should 
this  pasture,  in  the  course  of  three  or  four 
years,  become  coarse  and  rough,  give  it  a  top* 
drefsing  of  lime  mixed  with  pond  or  ditch  earthy 
or  any  kind  of  compost.  In  a  few  years  after  thi$, 
give  the  land  a  good  and  complete  coveri 
of  dung.     By  this  method,  a  good  permanen 
pasture  may  be  obtained. 
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26.  On  Milk*. 

A  cow,  my  property,  produced  at  fourteen 
^Hiccefsive  miHdngs,  382  quarts,  one  pint  and  a 
^I,  good  measure.     An  exact  statement  of 
Ae  quantity  of  each  day's  milk,  is  as  below. 

fi.  p.   g. 

J805,  Feb.  10,  Wednesday  evening 15  0  O 

17,  Thursday  morning 17  1  0 

Evening 15  0  O 

18|  Friday  morning,.... , 17  9  I 

Evening 16  0  I 

19,  Saturday  morning 17  0  1 

Evening....; 16  O  O 

QO9  Sunday  morning.. 17  0  1 

Evening 17  1  11 

SI,  Monday  qaorning.o.^ 18  0  } 

Evening 16  1  Q 

99,  Tuesday  morning • 17  0  1 

Evening 16  1  O 

^,  Wf  dofliday  morniog 15    0    0 

■     f 

232     I     I 

v..  1  ~ 

From  this  quantity  of  milk,  fifteen  pounds 
of  butter  were  churned,  which,  at  fifteen  pence 
SI  pound,  comes  to  eighteen  shillings  and  nUie 
pence,  but  if  the  milk  had  been  disposed  of  at 
two  pence  a  quart,  it  would  have  produced 


/ 
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thirty-eight  shillings  and  ninepence  halfpeonj* 
The  cow  is  seven  years  old,  and  cost  35  K  She 
calved  on  the  ninth  of  January^  and  duiiog, 
the  whole  time  of  her  milking,  she  was  kept 
in  the  house  upon  turnips,  carrots,  bean-meaU 
bruised  oats,  and  hay.  The  expense  of  her 
keep  was  estimated  at  two  shillings  and^fionr-. 
pence  a  day. 

At  first  sight,  we  might  be  led  to  suppose 
that  the  milk,  if  sold  as  milk,  would  have  pro- 
duced more  money  than  when  converted  into 
butter ;  but  when  we  take  in  the  value  of  the 
skimmed  milk,  at  one  penny  a  quart,  together 
with  that  of  the  butter-milk,  we  shaN  find  the 
difference  of  profit  to  be  very  trifling  in  favour 
of  milk.  Besides,  it  will  be  but  fair  to  chai||k 
the  milk  with  the  expense  of  carrying  to 
market  232  quarts,  instead  of  fifteen  pounds 
of  butter.  So  circumstanced,  things  may  be 
considered  as  nearly  upon  a  level. 

27.  On  the  CuUitre  of  Beans*. 

It  is  difficult  to  cultivate  rich  moist  soils  to 
full  advantage,  without  the  afsistance  of  this 
plant,  which  has  two  qualities  of  singular  im- 


Bjf  A.  Young,  Esq. 


OBORGICAL  essays;  SS7 

3)ortance ;  firsts  that  if  extracting  very  little 
:60m  the  fertility  of  the  soil ;  and  a  second, 
pgn^aring  better^  perhaps,  for  wheat  than  any 
other  crop.  Where  this  husbandry  is  pursued, 
there  can  be  no  improvement  more  obvious 
tfian  giving  the  dung  to  the  beans  and  then 
taking  the  vrheat.  In  the  county  of  Kent, 
Ae  beans  are  constantly  dibbled  in  rows.  I 
have  found  it  more  advantageous  to  plant  in 
clusters,  four  or  five  beans  in  every  hole,  and 
tigjbt  or  nine  inches  from  hole  to  hole ;  this 
method  admits  of  much  better  hoeing  than 
when  more  thickly  set.  Where  beans  are 
properly  cultivated,  the  horse  and  hand-hoe 
aie  constantly  at  work,  as  ince&mt  cleaning 
is  eftential  to  this  culture. 

The  Kentish  method  of  shimming  the  stub- 
btefr  of  beans,  cannot  be  too  much  commended; 
whatever  may  have  been  the  hoeing,  there 
^rill  remain  some  weeds ;  these  ought  not  to 
be  ploughed  in,  but  cut  shallow  on  the  sur- 
fiice,  harrowed  out,  burnt,  or  removed  to  the 
cMcqx>st  dunghill.  By  repeating  this  opera- 
tkni  to  absolute  cleannefs,  the  land  is  left  in 
gafden*oider  for  wheat* 
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28.  On  the  difference  between  Winter  mid  Sjfring 

Tares*. 

Whether  there  subsists  a  difference  between 
the  winter  and  spring  tare,  is  a  question  about 
which  husbandmen  are  not  unanimous.  Some 
afsert  the  distinction  which  is  made  between 
the  two,  real,  and  grounded  in  the  nature  of 
the  plants  themselves  ;  whilst  others  conceive 
it  imaginary,  and  to  He  merely  in  the  difference 
of  seed  time.  With  a  view  to  decide  this 
question,  the  following  experiments  were 
made. 

Experiment  1,^-Sept.  SO,  1783,  I  sowed 
seeds  of  the  winter  tare  and  of  the  spring  |are, 
near  one  another,  in  the  same  soil  and  ex- 
posure; and  covered  both  with  a  coat  of 
crumbled  mould,  one  inch  deep.  The  weather 
proving  mild,  the  spring  tare  soon  made  its 
appearance,  and  two  days  after  the  winter  tare 
came  up.  This  ascendency  it  did  not  fell  to 
maintain  over  the  latter,  until  the  middle  o 
December  ;  for  at  this  time,  it  was  about  si 
inches  high,  and  tlic  other  not  above  four. 
They  both  were  in  a  vigorous  and  thrivin 
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coadittm,  when  a  frost  came  on  and  ton- 
limied  for  some  weieks*  When  the  tha^ 
took  ptece,  I  fousd  the  spring  (are  lying  on 
tko  gr^und^  ilimyi  anfl  putrefied  to  the  very 
f^l.  ll^e  winter  ta^eha^l  received  nttd^inag<e; 
tVi9  grew  vp  af^rward(^  and  W9s  rifve  befoi^ 
thp  lokidle  of  August. 

The  cipcMin&tance  of  the  diflfcrent  fates  the 
plftPtSi  experienced  from  the  frost,  led  nie  into 
tbe  fields  to  view  the  btate  of  tafes  in  a  more 
open  situation.  There  I  found,  that  in  some 
grounds,  scarce  any  plants  had  failed  ;  in 
ort^r^  were  patf:h^'$  of  something  in  a  state 
^  putFf  f^ctiqn^  re^i^nihling  the  dead  tarc:{  in 
.mj  gardco. 

Experiment  a.-^On  the  6th  of  March,  1784, 
botb  sorb  were  sown  in  the  manner  above 
d^sScribcd ;  and  in  their  springing  up  and 
.gwwih,  observed  a  progrefs  similar  to  that 
whicH  I  had  remaiked  in  the  autumn.  Near 
4  week  later  than  the  winter  tare  of  the 
aiptiimnal  sowing,  the  spring  tare  of  the  vernal 
sowing  arrived  to  perfect  maturity.  But  the 
winter  tare  of  the  vernal  sowing  was  mil- 
dewed^  nor  did  a  single  pod  of  it  ripen. 
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From  these  two  circumstances,  there  ap^ 
pears  a  material  difference  in  the  constitutionv. 
if  I  may  so  call  it,  of  the  two  tares  in  question; 
I  shall  say  nothing  to  the  trifling  difference  ill 
the  colour  and  size  of  their  seeds,  but  pafs  on 
to  the  visiUe  marks<I  was  able  to  trace  m 
witching  the  procefs  of  the  two  experiments!. 
And  this  is  a  disparity  in  the  first  leaves  o€ 
the  upright  stalks  above.  TTie  leaves  on  th 
branches,  which  afterwards  ifsue   beloW, 


in  time  form  the  bulk  of  the  plants,  resembter 
one  another  in  the  two  vetches.. 

The  purpose  of  curiosity  thus  far  answered,, 
let  us  see  what  may  redound  from  these  in- 
quiries to  the  interests  of  agriculture.     And 
here  it  requires  no  great  degree  of  penetratioa. 
in  the  husbandman  to  discover  the  rieccfsity 
of  keeping  the  seeds  of  the  two  tares  separate 
and   unmixed;    since   sown   out  of  season, 
neither  is  found  to  prosper.     Two  busheb, 
or  two  and  a  half,  are  the  portion  of  seed 
commonly  allotted  for  an  acre.     September 
is  the  usual  season  for  sowing  winter  tares ; 
but  continued   by   some    through    October. 
March  and  April  for  the  spring  sort.     The 
best    and    most    general    application  is-  for 
soiling. 
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29.  A  Succedaneum  for  Tanups*. 

As  turnips  are   subject   to  rotting  from 
Exists,  I  beg  leave  to  recommend  to  sheep- 
JKnaster33  especially  to.  those    with  breeding 
Jiocks,  ;not  to  trust  singly  to  them.     1  have 
^Qund  great  s^dvantage  from  having  certain 
l>readths  of  cole-seed,  rye,  and  winter  tares, 
sown  early  on  the  first  stubbles  that  were 
cleared  the  preceding  autumn  ^  indeed,  sup- 
posing no  failures,  it  is  absolutely  necefsary 
to  have  some  provision  for  the  couples,  by  the 
time  the  lambs  begin  to  feed,  as  it  will  put 
them  on  a  great  deal  faster  than  the  best 
turnips  that  can  be  given. 

30.  On  preserving  Turnips  f. 

»  To .  relieve  the  land  from  the  very  rapid 
vegetation  of  this  root  during  the  spring, 
I  determined  on  the  following  treatment,  the 
advantages  of  which  I  have  experienced  for 
many  years,  and  which,  with  a  few  variations 
is,  I  believe,  the  general  practice  of  the 
Suffolk  farmers.  About  the  middle  of  Febru- 
ary, I  begin  to  draw  my  turnips,  cutting  off 
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the  tap-root  at  the  same  time,  aod  cany 
to  a  pasture-'lield  adjoining  to  my 
whcfe  tbey  are  vnloaded,  and  hlMwucfa 
ployed  to  take  the  iwts>.  one  by  ooe»  mad 
tbem  upon  the  graft,  in  as  upright  and 
a  tpanner  as  poisible.  I  pmsiie  this 
thfongh  the  fBonth  of  Ktavch,  untU  I 
collected'  aA^ove  a  hundred  leads;  ahraji^ 
avafKng  myself  of  diy  windy  weather,  whea 
the  tops  are  1e(s  brittle,  and  ti)e  roots  in  tHe 
cleanest  state.  The  expense  varies  with  Ibe 
distance  of  carriage  y.  the  sotting  «p,  aftKmt 
three  half  pence  per  load  of  40  bushels.  Ihr 
growth  of  the  top  is  not  much  ifntonrufMed 
by  the  lofs  of  the  ti^oet^  and  is-aa  ipipir 
compensation  for  the  waste  of  the  bulb.  I 
carried  about  two  loads  per  day  to  nine 
buttocks,  which  were  confinod  in  a  fum-yard, 
with  suitable,  binns ;.  and  do  not  reooUtct 
that  I  ever  experienced  so  ppofitoble 
penditure  cff  my  turnips. 

31.  On  applying  irfuse  Poiaioes  to  the  /Ming 

Cakes^. 

Take  two  gallons  of  small  refuse  potatoes. 
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^-^irash  tfiem  ckntk,  pot  thsm  into  a  pot  of 

^Sboiling  water  sufficient  to  covei^  tiieitt,  and  let 

them  boil  till  the  whole   becomes  a  pulp^ 

-then  add  more   water,  and  run  the  whole 

thsough  a  hair  sieve,    which   will   produce 

^a  strong  nutritive  gruel.     At  iirsti  use  a  "m^y 

-^ismall  quantity,   warmed  up  with  milk,  to 

^make  it  palatable  to  the  Calf,  and  increase 

^6   quantity    daily,    till   it   becptnes  equal. 

^,  quart  of   potatoe-grue],  and   a  quart  of 

jriUmmedvmilk^  will  be  sufficient  for  a  good 

^mtsAy  which  should  be  given  :^Fann  three 

t^es  a  day. 

421'^  PracticA  acemMof  a  CMaga^s- keeping  a  Cow 
';  en  the  pr&duce  of  arabk  land  only  *. 

For  some  years  past,  I  have  encouraged 
my  cotfagefs  in  Yorkshire  to  manage  their 
:small  garths,  which  are  in  general  from  one 
1*0  three  acres,  in  the  Flemish  manner,  called 
-about  Fulham,  the  Jidii-gar dating  husbandry. 
1  *herc  state  'the  husbandry  of  a  poor  in- 
dustrious cottager's  garth.  As  the  man  can 
neither  write  nor  read,  I  had  these  particulars 
iirom  his  own  mouth ;    and  as  I  saw  his  land 
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almost  every  day  during  the  last  harvest, 
I  can  vouch  that  this  account  is  not  far  from 
the  truth. 

Produci  yahie 

£ ,  Sm         a»  Jim      Ei»     *• 

^40  bushels  of  potatoes 24  0    0  ,  0    2    0 

60dittoofcaiTOU 6  0    0  0     1    0 

■5  quarters  of  oatt|  at  i4s. 

per  quarter 11  0    O  0    3  SO 

4  loads  of  clover,  part  in 

hay,  and  part  cut  green  ..  12  0    0  1     0  10 

Tlirnips 1  0    0  0    0  20 

In  garden  stoflf  for  the  fa- 

m\\y^    viz.  beans,  pease, 

cabbages,  leeks,  &c 0  0    O  ••  0    0 


54    0    0*  5     0 


Deduct  rent,  including  the  house , 9    0  0 

seeds,  &c 3    0  0 

Value  of  labour 10    0  0 


22    0  0 


Produce  before  stated  •• f.».«.« 54    0  0 

22    0  0 


Profit  if  sold  at  market,  exclusive  of  butter  .•••  32    0         0 


•  These  sums  are  coDformable  to  the  prices  of  this 
but  it  is  evident  that  in  ether  seasons  Ibey  nrast  in  geners/Ae 
lower. 
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iis- stock  .was  two  cows  and  one  pi|^;   one 

if  his  cows' had  a  .summers  gate  for  twenty 

eeks   with  his   landlord.      The  land  was 

artly   ploughed   and    partly   dug   with   the 

pade ;  it  was  cultivated  (the  ploughing  ex- 

epted)   by  the   man,  his  wife,  and  a  girl 

^about  twelve  years  of  age,  in  their  spare  hours 

:^Tom  their  daily  hired  work,  seldom  a  whole 

'^ay  off,  except  in  harvest 3  made  the  rent  in 

\>utter,  besides   a. little  used  in  the  family. 

Tihe  man  telJs  me  that  he  thinks  he  clears  one 

year  with  another,  from  the  three  acres,  about 

£  30 :  the  daily  wages  earned  by  his  family, 

cabout  keeps  them.     It  is  very  evident  that 

this  man  clears  from  his  three  acres,  more 

thaD.xi  farmer  can  pofsibly  lay  by  from  more 

than   eighty  acres  of  land  .in  the   common 

husbandry  of  the  country,  paying  for  horses, 

servants,  &c-;    and  it  must  be  obvious  to 

every  one,  ho\y  much  the  advantages  must  be 

.to  society  in  cultivating  land  in  this  manner. 

It   would   have  taken    more   than   half  the 

<]iiantity  of  his  three  acres  in  pasture  for  one 

cow  at  grafs  during. half  the  year;    whereas 

(excepting  the  summer's  gate  for  one  of  his 

cows,  as  before-mentioned)  his  stock  of  two 

cows  and  two  pigs  is  kept  and  carried  on  the 

vwhole  year.      The  family  live  well,  and  a 

Y  4 
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hSh^sdme  sum  has  been  yearly  saved  to  plate 
out  two  sons,  and  supply  thtm  tvith  clothes, 

m 

t3.'0n  the  support  of  latter  tombing  £wei*. 

In  countries  where  turnips  are  ftisied  for 
the  support  of  latter  lambing  ewes,  it  is  ttOt 
customary  to  begin  sowing  till  tht  mnMle  bF 
Jiily,  and  if  that  work  be  finished  tow^rtls 
the  first  or  second  week  in  August,  th6  fartnett 
tbink  tbey  are  in  good  time;  for  ^t  thctf 
cwcs  do  not  usually  Iamb  till  the  begitinln^ 
of  March,  such  turnips  will  by  that  time,  if 
the  latter  part  of  the  summer  bas  tufttfed  XfOH' 
kindly  for  their  growth,  produce  a  large  sdp* 
ply  of  wholesome  and  nutritious  diet  for  thtt" 
couples ;  whereas  a  field  of  for^^^ard  ttiitli)M' 
would  be  of  little  use,  as  not  pofeefsiftg  a- 
degree  of  isucculcncy  ncccfsary  to  furnish  the 
ewes  with  milk. 

3  i   On  Peaxe  forfcedii^  Swim  t . 

Although  pease  are  much  dearer  than 
beans,  they  arc,  notwithstanding^  to  be  pre- 
ferred  for  feeding    swrne ;   it  having    beca 

**  t  -  ± 
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dehionstrtited  by  Experience,  that  hcgi  do>^ 
fiittett  iW)fe  kiftdly  when  fed  with  this  graiflf' 
than  on  beans;  and  what  is  not  easily  to 
be  accounted  for,  the  flesh  of  swine  which' 
hath  been  fed  on  pease,  will  swe|l  more  in 
boiling,  and  be  better  tasted,  than  that  which 
has  been  produced  by  beans ;  so  that  ii  has 
riow  become  the  practice  with  those  farmers 
who  are  curious  in  their  pork,  to  feed  their 
h6g&  on  pease  and  barley  meal ;  and  if  they 
have  no  pease  of  their  own  growth,  they 
rather  choose  to  be  at  the  expense  of  buying 
them,  than  sufter  their  hogs  to  eat  beans. 
Nay  so  far  do  some  of  them  carry  their  pre- 
judice in  this  particular,  as  to  reject  the  grey 
pease  for  this  use,  as  bearing  too  near  ail 
siffinity  to  the  bean,  and  therefore  reserve 
ihdr  growths  of  white  pease  solely  for  their 
hogi. 

3$.  D)i  the  Leaves  artd  branches  of  the  'Scotch  Fir 

for  Sheep  nnd  OiUk  ♦• 

An  advantage  attending  the  culture  of  the 
fir  is,  that  it  has  been  found  by  some  well- 
aflthenticated  experiments,  that  the  leaves  and 


jam. 
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generality  of  farmers  to  sow  their  seed  as  thin  as 
pofsible^  and  I  have  often  heard  them  boast  of 
dieir  superior  skill  in  this  particular,  by  being 
able  to  cover  an  acre  of  land  w  i  th  a  pound  of  seed* 
But  this  practice,  besides  the  much  greater 
hazard  of  the  crop  being  destroyed  by  the  fly, 
is  liable  to  other  objections,  such  as  the  pofsi* 
bility  of  the  seed  not  being  sown  perfectly 
true,  as  the  most  expert  seedsman  is  not  able 
to  guard  against  the  contingency  of  the  wind 
and  other  accidents,  a  failure  in  the  growth 
of  some  part  of  the  seed,  &c.  either  of  whick 
circumstances  will  occasion  the  crop  to  be 
thin  and  irregular,  whilst  the  field  whi^ 
Wh  had  an  allowance  of  three  quarts  ptt 
acre,  will,  if  it  were  properly  sown,  be  covettd 
throughout  with  plants.  This  method  is  liable 
to  one  objection  only,  that  I  know  of,  and 
that  is  the  hazard  of  a  wet  time  that  may 
prevent  the  plants  from  being  set  out  so  early 
as  one  could  wish;  consequently  Aey  will 
beeome  more  troublesome  to  the  hoer  thaji 
those  where  the  seed  had  been  more  thinly 
sown.  But  this  inconvenience  may  generally 
be  obviated  by  harrowing  the  ground  previous 
to  sending  in  the  hoers.  This  method  of  har- 
rowing turnips  in  the  early  stage  of  their 
growth  is  a  very  judicious  one,  as  it  loosens  the 
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Mil^  and  makes  it  woik  more  kjocUjr  at  the 
hoeing,  which  may  succeed  the  hanowing  at 
die  interval  of  two  or  three  days  i  besides,  by 
Ifaat  means  the  farmer  gains  time,  if  the  tUT'- 
ftips  are  likely  to  advance  £ister  than  the 
bpers  can  set  ^m  out,  as  the  harrows  at  first 
do  always  give  a  check  to  the  growth  of  the 
|ilants  ;  and  this  is  an  advantage  which  cannot 
be  so  fully  enjoyed  by  those  fields  which  are 
thinly  sown.  To  the  benefits  resulting  from  the 
Kheral  allowance  of  seed,  may  be  added  the 
abligation  imposed  upon  the  hoers,  of  cutting 
^ver  the  wnole  superficies  of  the  ground, 
which  they  are  very  apt  to  neglect>  and  hence 
4ie  field  becomes  crowded  with  barebind  and 
other  weeds^  and  the  turnips  not  having  the 
ground  loosened  about  their  roots,  fail  to  push 
forward  with  that  freedom  and  vigour,  as  they 
WQuldhave  done,  if  the  field  had  been  proper^ 
hoed. 

37.  OniheExtirpaUancffVceds^. 

A  good  farmer  is  known  to  pay  a  strict  at* 
tciption  to  the  nature  of  the  plants  that  gmw 
in  the-macgin  of  his  pbughed  laads  and  other 
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waste  comers  of  his  farni.  These  places  are 
often  filled  with  docks,  ragwort,  thistles,  and 
other  uselefs  or  pernicious  plants,  which  are 
often  allowed  to  remain  undisturbed  till  th^ 
seeds  are  brought  to  perfection,  and  dispeisM 
by  the  wind  through  every  comer  of  the  farm, 
where  they  spring  up  in  abundance,  to  the  in* 
finite  prejudice  of  every  useful  crop,  and  the 
ruin  of  the  farmer,  whose  attempts  to  clean  and 
enrich  his  fields,  arc  thus  perpetually  frustrated; 
for  the  richer  and  clearer  his  ground  is,  it  is  th<^ 
fitter  for  rearing  those  pernicious  weeds  with 
the  greater  luxuriance.  Every  man,  therefore, 
who  hopes  to  be  benefited  by  his  labours, 
ought  to  be  peculiarly  attentive  to  see  that 
every  bad  plant  be  cut  down  before  it  comes 
into  flower,  in  every  part  of  his  farm.  Orifc 
thistle,  or  ragweed,  that  escapes  in  a  neg- 
lected corner,  may  produce  seeds  sufficient  to 
stock  a  whole  field;  and  the  seeds  are  so  fighf, 
that  they  are  dispersed  to  an  amazing  distance 
around ;  so  it  Is  of  the  utmost  consequence 
that  none  of  them  escape  the  vigilance  of  the 
fimner.  In  this  meritorious  work,  every  far- 
mer in  the  district  ought  heartily  to  joitj. 


CEOKGICAL  ES8AT9.  S49 

.  The  origin  qf feeding  Oxen  with  OH  Cake^. 

e  use  of  oil-cake  for  fattening  oxen  owes 
rise  to  accident,  from  whence  many  other 
liable  discoveries  date  their  origin.  About 
years  ago>  some  cakes,  which  is  the  sub* 
nee  remaining  after  the  oil  is  prefsed  out^ 
been  flung  on  a  meadow  by  the  proprietor 
a  lineseed  oil-mill  for  manure,  the  only 
^Mrpose  this  refuse  of  the  mill  was  at  that 
^ime  supposed  capable  of  answering.  In 
this  meadow,  some  homed  cattle  were  thei^ 
feeding,  and  the  grafis  being  short,  they  wer^ 
tempted  to  taste  of  the  cake,  which  after  a 
few*  days  proved  so  agreeable  to  their  palates, 
that  it  was  devoured  by  them  with  great 
avidity.  It  was  not  till  a  very  material  altera- 
tion was  observable  ia  their  beasts,  and  that 
by  the  sleeknefs  of  their  coats,^  they  gave  proof 
ef  being  in  a  far  better  condition  than  the 
shortnefs.  of  the  pasture  was  likely  to  bring 
them^  that  the  owners  thought  of  examining 
into  the  cause  of  this  sudden  transitioa  from 
le^nnefs  to  the  plump  and  sleek  state  at  which 
they  had  arrived ;  when  to  their  astonisment, 
they  Were* convinced  that  the  slighted  oil-caka 

*  By  Mr.  J.  Bannister. 


had  worked  this  change;  a  circumstance  which 
soon  became  known  among  the  fermers,  and 
was  the  origin  of  the  present  practice. 

When  a  turnip  crop  turns  out  deficieal,  and 
the  season  has  elapsed  for  proceeding  hi  tfie 
cultivation  of  that  root,  it  may  be  advisable 
to  sow  the  land  with  rape-seed,  provided  it  be 
not  of  too  light  a  nature.  The  leaves  of  this 
plant  are  of  a  deeper  green  than  those  of  the 
turnip ;  and  though  this  vegetable  produces  no 
edible  root  like  the  turnip,  its  stalks  produce 
great  store  of  succulent  food  for  ewes  and 
]ambs  in  tiiie  spring. 

40.  On  ike  necefsary  enantregemeni  to  be  green  Is 

enuM  Farmers  \, 

There  is  not  perhaps  in  Great  BritaUi  a 
more  industrious  set  of  men  than  the  small  aod 
middling  farmers  ;  they  toil  incefsantly  frofii 
morning  to  night;  they  keep  no  stated  houri» 
the  whole  family  pull  the  same  way :  it  is  not  ap 
with  hired  servants ;   for  them  the  suq  rises 
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too  early  and  shines  too  long ;   their  study  is 
not  to  be  useful  to  their  masters^  but  to  get 
their  wages  as  easily  as  pofsible.    The  sons 
and  daughters  of  a  small  farmer  are  rivetted 
as  it  were  to  home  by  affection  and  incli* 
nation.      Though  they  work  much  harder, 
they  consider  themselves  in  a  state  superior  to 
a  hired  servant,  and  therefore  are  contented 
and  happy  in  their  laborious  situation,  hoping 
to  receive  some  advantages  hereafter.    It  is 
a  g^at  pity  that  small  farms  cannot  readily 
be^had  for  the  employment  and  comfortable 
subsistence  of  so  deserving  and  so  useful  a  set 
of  people,  who  are  too  often  forced  from  home 
to  seek  their  bread  in  servile  employments  in 
gceat  towns  and  cities,  which  circumstance 
frequently  ends  in  the  ruin  of  themselves,  and 
in  the  certain  depopulation  of  the  countiy. 
Instead,  therefore,  of  demolishing  small  farm 
houses,  and  eraiing  cottages,  a  practice  pro- 
ceeding from  erroneous  principles,  let  us  daily 
increase  their  number,  and  let  us  give  all  pof- 
sible  encouragement  to  so  worthy,  and  so  in* 
dustrious  a  body  o(people ;  whose  well-being, 
and  whose  comfortable  abode  and  residence, 
should  be  studied  and  encouraged  by  every 
land-owner,  who  regards  the  plenty,  safety, 
and  welfare  of  his  country.     I  am  aware  tliat 
rolume  F.  Z 
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an  objection  will  be  raised  on  the  ground  of 
the  heavy  expense  that  must  necefsarily  attend 
the  constructing  of  so  many  small  farm-houses, 
with  their  necefsary  buildings ;  but  this  ob* 
jection  loses  its  weight,  when  it  is  considered^ 
that  an  estate  of  lOOOl.  a  year,  rented  l^  one 
man,  and  in  a  country  not  highly  cultirated, 
may  reasonably,  under  a  proper  division,  hsve 
its  rental  improved  to  14001.     All  that  is  ne- 
cefsary, is  usefulneis  and  convenience;  all 
beyond  is  superfluous  expense,  and  should  be 
carefully  avoided.     The  small  farmers  in  die 
northern  counties,  who  rent  from  thirty  to 
sixty  pounds  a  year,  live  happy  and  contented 
in  houses  covered  with  thatch,  and  built  at '  a 
small  expense.     It  is  to  the  sons  of  diese 
men  that  we  must  look  up  to  in  the  hour 
of  danger. 

41.  On  mmtntr  and  winUr  FiBsdfor  CatU$^» 

Common  pasture  grafs  of  course,  is  the 
great  article  that  ranks  under  this  first  head. 
Winter  tares  mown,  and  used  in  the  soiling 
way,  are  given  to  grazing  beafts  for  five  or  six 
weeks  in  the  farm-yard,  before  turning  to 
grafs,  with  great  succefs.     By  means  of  this 

•  •  •  • 

*  By  Lord  Kaims. 
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practice,  the  pasture  is  made  to  go  much 
former ;  and  if  the  spring  be  cold  and  back- 
wardy  it  gets  a  head  before  turning  in,  and 
lasts  much  longer  through  a  dry  summer. 

This  practice  is  not  confined  to  tares ; 
lucem  is  still  better^  with  the  advantage  of  its 
lasting  as  long  as  it  suits  to  use  it. 

Xn  the  article  of  winter-food  lies  the  greatest 
difficulty  of  the  grazier ;  and  it  is  upon  that  on 
which  his  profit  will  depend  more  than  on  any 
other.  Common  summer  feeding,  .which  is 
to  buy  in,  in  April  or  May,  and  sell  again  at 
Michaelmas,  yields  very  small  profits,  fpr 
.meat  is  at  that  time  always  cheap ;  aqd  the 
man  who  sells  at  the  cheapest  time  of  the 
year  has  a  very  doubtful  point  against  him : 
if  the  beast  is  not  at  that  time  very  prime 
meat,  he  will  remain  upon  his  hands.  For 
which  reason  the  intelligent  grazier  should 
contrive  to  sell  when  meat  sells  dearest ;  that 
is,  from  the  first  of  March  to  the  first  of  June ; 
at  that  season  he  will  not  only  make  better 
than  a  halfpenny  a  pound,  and  sometimes  a 
penny,  more  than  in  autumn,  but  his  stock 
will  go  off  freely,  and  the  turn  of  every  cir- 
cumstance will  be  in  his  favour.     This  how- 

Z2 
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ever  he  cannot  do  without  much  foresight  in 
relation  to  winter-food :  alt  will  depend  on 
his  being  well  provided. 

42.  On  the  Refuse  of  the  Herring  OiUworki^. 

The  neighbourhood  of  Gottenburg  has  lately 
experienced  a  wonderful  improvement  by  the 
use  of  the  refuse  of  the  herring-oil  works. 
Its  stench,  infinitely  more  offensive  than  night 
soil,  does  not  deter  the  farmers  from  carrying 
it  50  or  60  miles  in  waggons.  It  is  said  that 
ten  barrels,  of  60  gallons  each,  is  sufficient  for 
one  Swedish  acre,  after  being  diluted  vdth  a 
sufficient  quantity  of  water.  In  all  places 
where  herrings  or  pilchards,  are  salted,  much 
of  this  kind  of  manure  may  be  obtained,  and 
I  apprehend  that  it  may  be  had  most  plentifully 
at  Yarmouth,  and  such  places  in  Scotland,  as 
prepare  red  herrings  for  sale.  This  compo- 
sition differs  in  no  respect  from  the  refuse  o 
whale  blubber,  which  I  fortunately  recom 
mended  to  public  notice,  about  forty  yeai 
ago,  excepting  in  its  containing  a  portion  o 
sea-salt,  which  probably  may  increase  i 
virtues  by  an  increase  of  stimulus. 


By  A.  Hunter,  M.  D. 
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43.  On  the  Seasons*. 

The  seasons  are  a  mixture  of  regularity 
end  chance.     They  are  regular  enough  to 
authorise  expectation^  whilst  their  being,  in  a 
considerable  degree,  irregular,  induces,  on  the 
part  of  the  ciiltivatofs  of  the  soil,  a  necefsity 
tor  personal  attendance,  for  activity,  vigilance, 
ind  precaution.     It  is  this  necefsity  which 
creates  farmers  5  which  divides  the  profit  of 
fhe  soil  between  the  owner  and  the  occupier ; 
which,  by  requiring  expedients,  by  increasing 
employment,  and  by  rewarding  expenditure, 
pronlotes  agricultural  arts  and  agricultural  life, 
of  all  modes  of  life  the  best,  being  the  most 
conducive  to  healthy  to  virtue,  to  enjoyment. 
I  believe  it  to  be  found  in  fact,  that  where 
the  soil  is  the  most  fhiitful  and  the  seasons 
the  most  constant,  there  the  condition  of  the 
cultivators  of  the  earth  is  the  most  deprefsed. 
Uncertainty,   therefore,  has  its  use  even  to 
those  who  sometimes  complain  of  it  the  most. 
Seasons  of  scarcity  themselves  are  not  without 
their  advantages.     They  call  forth  new  ex- 
ertions ;   they  set  contrivance  and  ingenuity 
at  work  -,  they  give  birth  to  improvements  in 


•  By  W.  Paley,  D.  D. 
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agriculture  and  (economy ;  they  promote  the 
investigation  and  management  of  pubUc  re- 
sources. 

44.  On  the  situation  of  a  T\tmip  Fkld^. 

Turnips  on  land  lying  full  to  the  south  and 
morning  sun^  I  have  always  observed,  are  the; 
first  to  be  destroyed  by  the  &ost ;  for  as  soon 
as  the  sun  bears  any  power  upon  them»  they 
get  in  part  thawed,  which  happens  very  fre- 
quently^ and  they  are  as  frequently  fiozen 
again  till  they  become  quite  putrid.  Land 
lying  westerly,  and  inclining  to  the  north,  is 
kfs  liable  to  this  inconvenience.  Land  lying 
to  the  south,  should  always  be  sown,  so  as  to 
be  the  first  eaten  off;  for  we  may  be  afsured^ 
that  they  will  be  the  first  that  are  dami^cd  by 
the  frost.  I  do  not  remember  ever  seeing 
turnips  obtained  upon  a  pea-fallow,  or  upon  a 
rey-etch  (which  of  course  must  be  late  sown) 
hurt  by  the  frost :  on  the  contrary,  they  fre- 
quently are  so  sweet  and  good  in  the  spring 
of  the  year,  as  to  be  the  means  of  saving  a  falK  Mi 
of  Iambs,  and  also  of  preventing  the  necefeit^h^^  J 
of  feeding  the  young  clover  too  soon. 

*  By  Mr.  Arlluir  Tabrum. 
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45.  On  Cottage  Industry*. 

A  cottager  who  lives  in  the  neighbourhood 
mf  a  large  town^  and  is  pofsefsed  of  a  correct 
md  enterprising  spirits  may  be  able  to  diaili- 
iaitl  a  femity  hf  the  produce  of  one  or  two 
Small  sowsy  as  appears  frcrni  the  information 
of  a  respectable  gentleman  in  the  county  of 
KottiAghamf. 

The  history  of  Britton  Abbots  as  given  in 
ike  ftrst  Volume  of  these  Efsays^  shows  what 
may  be  done  by  a  poor  man,  when  once  he  has 
ftad*  the  resolution  to  shake  off  that  supinefs 
%hich  is  constantly  observed  in  rustics  of  the 
lowest  stations,  of  whom  it  may  be  truly 
wtadi  ■  '^  vitam  silentio  transeunt  veluti 
pecora."  The  following  is  the  produce  in 
MUttber,  weight,  and  value»  of  a  small  sow  of 
ttie  Cbfaiese  breed,  between  the  first  week  in 
March,  and  the  first  week  in  December, 
1802. 


^  By  A»  Hooterf  M*  I/« 
f  W.  Wftloolty  Esq. 
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/« the  first  vsitk  rf  March  At  fmmnxd  15/^i   jkM 

WW  €MgWi» 

a.  Ik.  £.  u 

3'kined  at  roattert r 2    7  ••..     1  15 

5  Jiogi  killed  in  November »  12  IS  9    ^ 

1  ditto  f till  alive 12    0 5  9    O 

4  lowf  now  alive •  28    O  10  8    O 


73     5  SO    7    5 


Sactidliuer^  fammod Sefitemher  26|  ^Sfigj,  mtt 

St.  Ik.  £.    g'.  I 

iPigs  killed  as  roasters 2  0  18  0 

II  ditto  living  December  1 28  0  0  18  0 

4  litters  from  the  young  sows ...  15  0  10  ID  0 

45  0  21   16  0 

From  above 73  5  SO    7  5 


118    5  52    3    S 


N.  B.  The  original  sow  now  in  pig  again. 

§3*  The  hogs'aris  valued  at  8s.  per  stone«-tbe 
pigs  at  Is.  per  lb.  weight. 
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46.  Jn  Imprcrocd  Method  of  StaUrfeeding  Oxcn^^ 

In  a  room  over  the  horse-wheel  of  my 
ttreshing  machine,  I  have  a  complete  com 
mill  with  drefsing  machine,  and  two  pair 
of  mill-stones ;  the  grey  stones  I  appropriate  to 
tfie  use  of  my  farm  stock :  on  an  average,  these 
ttones  grind  ten  bushels  in  the  hour  with  the 
tame  power  that  is  used  for  threshing.  A 
itraw-cutter  is  worked  from  the  tumbling 
shaft,  or  by  hand ;  the  quantity  cut  in  a  given 
lime  varies  according  to  the  length  of  the  cut. 
*With  this  machinery,  I  conceived  that  mitch 
advantage  might  be  made  of  very  trifling 
matters.  For  some  time  I  ordered  the  whole 
(if  my  light  com,  spoutingSyf  and  seeds  of 
Weeds  to  be  laid  up  in  the  mill-room,  keeping' 
-diem  as  dry  and  sweet  as  pofsible.  I  had 
HtM  refuse  ground  for  the  use  of  my  feeding 
nenj  and  with  a  common  quantity  of  turnips 
I  found  my  cattle  to  improve  very  fast. 
I  have  since  added  to  the  above-mentioned 
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*  By  H.  J.  Bainet,  Esq. 

'  f  Sncli  grains  at  in  coniequence  of  tbeir  being  firmly 
attached  to  the  chaflT,  do  not  freely  pafs  through 
the  riddles  of  the  winnowing  machine  are  called 
^  Spomtingf.'' 
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mixture  a  proportion  of  chopped  straw^  which 
hds  iitlpro^red  the  quality  as  well  as  added 
to  the  quantity  of  the  mixture.  Here  I  must 
observe^  that  tbe  chopped  straw  is  mixed 
with  the  other  articles  before  they  are  pot 
into  the  mill  hopper^  so  that  by  being  ffon^t^ 
together^  the  straw  becomes  like  bran,  and 
provea  a  good  corrector  of  that  aqueous  plant 
the  tumtp.  By  this  operation,  the  straw  ii 
so  intimately  mixed  with  the  other  ttigit» 
dients,  in  the  form  of  flour,  that  the  cutllt 
cannot  separate  one  from  the  other^  aa  k 
the  case  when  straw  is  given  in  its  CH 
state, 

I  prefer  giving  the  mixture  a  little  moisteiM 
ed,  so  as  to  prevent  the  breath  of  tlve 
from  blowing  it  out  of  the  manger. 


47.  Proportimtate  vatiatiom  in  prices  betrjtbti  tki  M 
nine  Gallons,  md  Winchester  m^uuurcK         I 

The  late  regulations  establishing  the  Wn- 
chestcr  measure  for  corn  and  other  girSm, 
in  place  of  the  one  before  in  common  ifte, 
(containing  nine  gallons  or  thirty«six  qiiftrts 


By  W.  Falconer,  M.  D. 
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to  the  boshel)  seems  likely  to  produce  good 
^ffects^  by  fixing  a  general  standard  to  wbidk- 
all  may  have   recourse^  and   will  probably 
prerent  many  mistakes  which  were  likely  to 
<xxnir  in  the  purchase  or  sale  of  grain,  between 
people  who  live  in  different  countries,  and  am 
ifi  tile  habit  of  using  different  measures.   Some 
inconveniences  however  have  attended  thd 
introduction  of  this  new  standard.     Men  ac« 
customed  to  buy  or  sell  by  the  old  measure^ 
aye  not  always  prepared  to  accommodate  tor 
the  tiew  measure  the  prices  they  were  to  de- 
mand, or  to  pay;   a  circumstance  liable  t9 
pmduce  much  confusion  and  lofs  to  one  of 
the  parties,  as  the  two  measures  vary  so  much 
firom  each  other  as  to  make  a  considerable 
SSkrence  in  the  value  of  what  is  measured 
by  theto  respectively. — In  ordet  to  adjust  tbitf 
difference,  I  have  drawn  up  the  following 
Table,  which  explains  the  proportion  of  value 
in  money,  which  a  bushel  of  com,  or  of  grain 
of  any  kind,  when  measured  by  the  nine  gallon 
measure,  bears  to  a  bushel  of  the  same  com^ 
Winchester  measure.     On  this  subject  it  will 
be  of  use  to  explain  a  circumstance  which 
has  been  frequently  mistaken.     It  is  com- 
monly thought  the  Winchester  bushel  contains 


S56  G£ORG I C All  ESSAYS. 

eight  gallons  or  thirty-two  quarts  ale  measure, 
which  is  by  no  means  the  case. 

Some  of  our  old  statutes  indeed^  fixed  it  at 
this,  as  the  act  of  the  12th  Henry  VII.  c.  5. 
enacts,  that  a  bushel  shall  contain  eight  gal- 
Ions,  and  each  gallon  weigh  eight  pounds, 
Troy  weight  i— an  excellent  regulation,  which 
it  might  have  been  prudent  to  have  retained. 
The  act  of  the  22  Car.  II.  ch*  8.  sect.  2. 
recites,  that  the  Winchester  bushel,  strucken 
even  by  the  brim,  contains  eight  gallons.— 
But  an  act  of  Parliament  pafscd  in  the  reign 
of  King  William,  A.  D.  1697,  fixes  the  size 
of  the  Winchester  bushel,  by  measurement  of 
its  diameter  and  depth  only,  by  which  it  is  or- 
dered to  be  18^  inches  diameter,  and  eight 
inches  deep  round  measure.  The  contents  of 
a  vcfsel  of  these  dimensions  amount  to  2150 
cubical  inches  and  4152  decimal  parts.  If 
this  sum  be  divided  by  70.5.  (the  number  of 
cubical  inches  in  a  quart)  the  quotient  amounts 
to  30.5025.  nearly,  or  a  very  small  fraction 
more  than  30  quarts  and  a  pint  j  from  w^hich 
it  appears,  that  those  who  have  estimated  it  to 
contain  32  quarts  have  over-rated  It  by  nearly 
an  one-and-twcntieth  part. — I  have  not  re- 
marked that  this  circumstance  has  been  noticed 
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by  those .  who  have  calculated  .  the  price .  of 

grain  through  a  long  series  of  years,  as  it  ought 
to  be  considered  as  enhancing  the  nominal 
price  of  grain  so  measured,  nearly  in  the  pro- 
portion of  an  one-and-twentieth  part  ever 
once  the  dimensions  of  that  bushel  were  so 
fixed  and  ascertained. 

The  Table  following  shows  us  the  propor- 
tion which  ought  to  take  place,  in  point  of 
value,  of  corn  or  other  grain,  when  measured 
by  the  measure  of  nine  gallons  to  the  bushel, 
or  by  the  Winchester  measure  j  and  is  calcu- 
lated from  2  shillings  per  bushel  to  1 4  shillings 
and  sixpence,  advancing  threepence  each  step. 
I^t  Ae  reader  find  the  price  of  com  or  other 
gnuQ  in  the  column  on  his  left  hand,  which  is 
supposed  to  be  the  value  of  a  bushel  of  com  or 
other  grain,  of  nine  gallons  contents  ;  and  in 
die  column  opposite,  and  the  corresponding 
Hne,  will  be  found  the  price  which  a  Win- 
chester bushel,  of  the  same  com  should  be  sold 
for.  The  calculations  are  not  all  of  them  ex- 
actly tme,  but  the  difference  seldom  amounts 
to,  and  never  exceeds,  half  a  farthing  in  a 
bushel. — Those  marked  p.  (for  plus)  are 
rather  over-rated,  and  of  course  favourable  to 
the  seller  j    those  marked  m  (for  minus)  arc 
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ESSAY  XXL 

On  tie  Brmm  TaitMotJk, 

X  HE  caterpillar  of  the  brown-tail  motfa^  apn 
peared  so  numerous  a  few  years  ago  in  the 
neij^bbourhood  of  London,  as  to  opcasion  a 
l^eneral  alarm.  This  insect  stripped  many 
idnds  of  trees  and  shrubs  of  their  foliage 
and  blofsoms^  but  nqne  were  observed  upon 
the  herbaceous  plants. 

It  may  be  remarked,  ii^  the  fint  place,  that 
the  insect  in  question  is  not  new  in  this 
country,  being  every  year  to  be  found  in 
abundance,  and  well  known  to  those  who 
collect  insects,  to  be  the  caterpillar  of  the 
Brown-'taf]  Moth :  nor  is  it  peculiar  to  this 
ceuntfy,  but  found  in  many  parts  of  Europe, 
and  has  been  considered,  by  all  who  have 
written  on  it,  as  notorious  for  its  ravages. 
Albtn,  an  English  writer  on  insects,  1720, 
says,  that  the  caterpillars  of  this  moth  lay 
themselves  up  in  webs  all  winter,  and  as  soon 
as  the  buds  open,  they  come  forth  and  devour 


S62  6E0RGICAL  ESSAYS. 

to  two  or  more  sorts,  as  the  Phalana  Verbasci, 
or  Water  Betony  Moth,  which  appears  to  bo 
equally  fond  of  the  Mullein  and  Water  Betoiy  9 
while  others  will  devour  indiscriminately  al« 
most  every  kind  of  herb,  shrub,  or  tree,  as 
the  PhaLena  Antiqua,  or  Vapourer  Mofh, 
which  I  have  seen  to  thrive  on  the  deadly 
Nightshade  and  poisonous  LaureL 

The  present  Caterpillar  is  not  so  limited 
feeder  as  some,  nor  so  general  a  one  as  others        , 
Its  whole  economy,  however,  shows  it  de- 
signed to  feed  on  trees  and  shrubs,  on  whici 
alone  it  is  ever  found.    These  afford  it  a  sui 
port  for  its  web,  which  is  an  habitation.!] 
many  respects  efsential  to  its  existence, 
with  which  herbaceous  plants  cannot  supply  it^ 

We  may,  therefore,  with  as  much  propriety- 
expect  to  see  the  Cabbage  Butterfly,  Papi€ikt 
Brq/sica,  f(  ed  on  our  oaks  and  elms,  as  to 
find  these  Caterpillars  destroying  our  herbs 
cr  grafs. 

The  following  facts  will  serve  to  corrobo- 
rate  what  is  here  advanced.  They  arc  found 
on  the  hawthorn  mobt  plentifully  ;  on  the  o<ik 
the  same ;  on  the  elm  very  plentifully  i  on  oi(Kt 
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Jrtdt  trees  the  same ;  on  the  blackthorn  plenti- 
fully ;  on  the  rose  trees  the  same ;  on  the 
bramble  the  same ;  on  the  zoillozv  and  poplar 

scarce. None  have  been  noticed  on  the 

^Ider  ;  the  walnut ;  the  ash;  the  Jir;  or  on 
the  herbaceous  plants. 

Thus  it  appears,  that  the  only  mischiefs 
"these  Caterpillars  are  capable  of  occasioning, 
is  to  rob  particular  trees  and  shrubs  of  theit 
ibiiage  and  blofsoms :   it  remains  to  consider 
liow  far  the  trees  and  shrubs  will  be  injured 
l>y  such  a  lofs  ?  and  how  far  it  may  be  inju- 
rious to  their  owners?   I  have  found,  by  re- 
peated observations,    that  those   trees    and 
nlmibs  which  have  been  entirely  stripped  have 
net  been  killed  therebv,  but  as  soon  as  the 
Caterpillars  have  removed  to  change  to  chry- 
salk,  th^y  have  put  forth  fresh  foliage :   the 
only  lofs,  therefore,  the  owner  sustains  from 
their  depredations  on  those  trees  which  are 
not  cultivated  for  the  sake  of  their  fruit,  is 
some  check  to  their  growth,  and  a  temporary 
deprivation  of  the  beauties  of  spring  and  au- 
tumn.    With  respect  to  fruit-trees,  the  inju- 
ries they  sustain  are  more  serious  ones ;  as  in 
destroying  the  blofsoms,  as  yet  in  the  bud, 
they  blso  destroy  the  fruit  in  embrj^o:  the 

Aa2 
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owners  of  orchards  and  standard  fruifc-treea 
hahre  therefore  most  reason  to  be  alarmed. 

The  idea  of  their  producing  the  plague,  &c, 
IS  founded  in  the  grofsest  ignorance^  and  car- 
ries with  it  its  own  refutation ;  the  health 
the  public  is  not,  nor  cannot  be  affected  Ij; 
them^i  either  immediately  or  remotely. 

Some  persons  have    been  alarmed  leasts 
as  they  have  now  increased  for  three  succes- 
sive years,  they  should  be  infinitely  more  nu.'- 
merous  the  next.     It  may  afford  some  sati&^ 
faction  to  those  to  be  informed,  that  it  is  ei^ 
tremely  probable,  the  trees  and  shrubs  wiU 
not  afford  sufficient  sustenance  to  the  present 
accumulated  brood ;  for  should  they  he  in  the 
least  stinted  in  their  growth  at  the  time  of 
their    changing    to     chrysalis,    their  wiflp 
will  never  expand,  they  will  be  incs^pable  of 
flying,  and  of  propagating  their  species.    It  is 
also  extremely  improbable,  that  the  same  cir- 
cumstances   should    favour    their    incitaso 
another  year. 

What  the  actual  causes  are  which  occasi* 
onally  produce  these  extraordinary  quantities  of 
insec^  will^  perhaps,  fpr  ever  remaio  iunpDg 
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Jthe  ^caoa  of  mature.  We  frequently  hear  that> 
m  .certiain  parts  of  the  couatry,  much  dania|;e 
\ms  been  sustained  by  lhe>Cac^  Chqfer  fScara^ 
Jb^sus  MelabntkaJ  ;  in  others,  that  the  turnips 
^fknc  been  destroyed  by  a  small  Beetle;^  called 
j^  fly ;  in  otiti^ersi  tbiK  the  same  plant  hs^ 
jl^a  .consumed  by  ,a  Caterpillar  of  H  Ten- 
4ktedpi  in  others  that  jthe  wheat  has  been 
i6$itep  in  the  ground  by  a^mall  grub,  iproducing 
an  Elatery  or  Spiing  Beetle ^  Ope  year  the 
Aurelian  shall  find  plenty  of  painted  Ladies 
IRf^Hifi  fCarduiJ  s  another  year,  with  all  his 
<C9r^y  he  shall  not  find  a  single  one.  Last 
jW^  Hbfi  Sphinx  CpHvolvuU^  Convolvulus  Hawk 
J^lk,  And  P4ifiaio  Hyaky  clouded  Yellow  But- 
tons were  ^common  ;about  London ;  the  q^- 
^malist  may^  perhaps*  wait  six  yeats  bei^ri^ 
^  fOCS  daother. 

TTbe  most  probable  causes  are,  the  peculi- 
ar!^ of  the  weather,  and  the  plenty  or  scarcity 
of  the  enemies  of  the  Insect;  for  almost  eveiy 
different  species  of  Insect  has  its  peculiar 
enemy,  and  none  more  than  the  Caterpillars  of 
Moths  and  Butterflies.  As  to  the  former, 
warm  and  dry  weather  are  universally  allowed 
to  promote  the  generation  of  Insects ;  violent 
winds,  heavy  and  loqg  continMed  rains,  pr^JK* 
5  Aa? 
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treme  cold,  are,  on  the  contrary,  supposed!    ti 
check  and  destroy  them.     It  is,  howei^^r^ 
wonderful  to  observe,  with  what  addrefs  tiae/ 
secure  themselves  from  the  effects  of  the  two 
former ;  such  as  feed  on  the  boughs,  on  sucb 
occasions    creep    from    them    to  the  hrgc 
branches  or  body  of  the  tree,  where  they  rest 
unshaken ;  and  those  who  reside  in  webs  are 
so  secured  as  to  suffer  little  injury  iroin  any  of 
those  causes. 

We  observed,  that  Caterpillars  had  many 
enemies.  Birds  of  various  kinds  -feed  on 
them :  the  stomach  of  a  cuckow  that  was 
shot,  was  found  full  of  the  Caterpillars  of  Ac 
Bfiftip  Moth  (Ph.  BucephalaJ.  Mr.  Chmcb, 
surgeon,  of  Islington,  has  observed  birds  very 
busily  feeding  on  the  Caterpillars  of  this  very 
INIoth,  and  carrying  them  to  their  young.  The 
tar-wig  is  a  great  destroyer  of  Caterpillars, 
But  their  grand  enemy  is  the  Ichneumoo 
Fly  *,  a  proof  of  whose  destructive  powen  I 


*  There  are  various  kinds  of  flies  whidt  pierce  Ibe 
skin,  and  deposit  their  eggs  in  the  bodies  ofCatcrpilian; 
but  the  mo«t  common  is  the  Icktemam  FIj,  The  eggi 
thus  laid  quickly  produce  small  maggots,  which  feed  on  li)^ 
body  of  tite  Caterpillar,  taking  care  to  eat  that  pert  eo!/ 
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experienced  last  year,  in  attempting  to  breed 
the  large  garden  white  Butterfly ^  Papilio 
Brafsicdt.  Out  of  twenty  Caterpillars  taken 
from  the  Cabbage,  eighteen  were  stung  by  this 
insect,  ^nd  died.  In  proportion  then  as  the 
insect's  enemies  are  more  or  lefs  numerous,  so 
may  be  the  insect  itself* 

We  shall  now  proceed  to  give  a  short  account 
of  the  history  of  the  insect  which  is  the  subject 
oFthis  Efsay;  in  the  course  of  which,  we  shall 


which  lies  immediately  under  the  skin,  whereby  thej 
kvoid  injaring  those  parts  which  are  efsenlial  to  iife^ 
ftfi  should  the  Caterpillar  be  destroyed,  they  also  would 
perish.  Till  the«period  of  their  full  growth  arrives,  the 
Oaierpillar  eats  as  usual,  and  appears  equally  well  in 
b|^th.  That  period  arrived,  which  seldom  happens  (ill 
tiie  Caterpillar  has  crept  to  some  cenvenient  place  to 
chry^atire  in,  they  eat  their  way  out  of  its  body,  and  im* 
mediately  spin  thv-mstlves  small  bigs,  ot Cities,  in  which 
they  change  to  chrysalis.  During  this  operaton,  whu  h 
cbntinuet  several  day.s  the  Laterpillar  apparently  suffers 
the  greatest  pain,  and  atter  sitruggiing  in  vain  witn  its 
mortal  enemy  dies.  When  the  Ichneumon  Fly  is  small, 
111  maggots  are  proportionably  numeroUN ;  a  hundred  of 
them  frequently  proc-ed  from  one  Caterpillar.  The 
little  bag^  which  they  spin  to  chrysalize  in,  are  frequently 
mistaken. by  the  ignorant  for  the  eggs  of  thi-  Caterpillar. 

Aa4 
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point  out  what  appears  to  us  to  belhe  bestand 
most  G^iectual  method  of  destroying  tihem. 
TThc  Caterpillar,  as  already  has  been  obsenmdt 
owes  its  origin  to  a  Modi,  called  the  finnoh 
tml  Motkf  which  is  about  two-tiiir^s  of  the 
size  of  the  Moth  produced  from  the  SiUp-wofn^ 
and  is  of  a  white  colour  throughout^  exoept* 
ing  a  streak  of  brown  on  the  under-side  of 
each  fore-wing,  running  near  to,  and  parallel 
with,  its  anterior  edge,  and  a  brown  or  mouse- 
coloured  tail,  from  whence  it  derives  its  naqne. 
These  Moths  come  out  of  chrysalis  about  the 
beginning  of  July,  at  which  time  they  -nay 
be  found  flying  about  slowly,  especially  in 
the  evening,  and  depositing  their  eggs  on  the 
foliage  of  the  trees  and  shrubs  befbve  men- 
tioned.   The  female  has  a  much  larger  tuft  of 
down  on  its  tail  than  the  male,  a  great  part  (^ 
which  is  made  use  of  in  covering  its  eggs^ 
which,  when  laid,  look  like  small  lumps  of 
down  on  the  leaves. 

The  young  Caterpillars  are  hatched  «arlf 
in  autumn ;  as  soon  as  they  quit  the  egg  they 
set  about  spinning  a  web,  and  having  formed 
a  small  one,  they  proceed  to  feed  on  the 
foliage,  by  eating  the  upper  surface  and  fleshy 
part  pf  the  leaf,  and  leaving  the  under»side  and 


iihs.    Itisiairiousto^Uerve  wkbwhajtiwgyr 

bnty  tfaey  n^uR^ial  theimj^v^s  for  Ulispwpo^. 

Jl^yp  tbey  proceed  .daU]r»  spuming  Bjod  /en* 

Ipil^iDg  their  web»  to  whiqh  they  rttiettt  eimy 

nijflit  f^iui  Ml  bad  weath^^  and  exteadiog 

t|ieir  deprecations.   In  the  course  of  a  few 

wed(a  their  operations  begin  to  be  visible  on 

the  traes^  their  web  as  yet  is  not  so  ccHispiajb* 

oils  «i  those  leaves^  which»  beipg  strif^d  of 

tbeir  green  part»  afsume  a  dead  appeanuH^e : 

9pw  is  the  time  to  destroy  them,  while  their 

nest  is  small,  and  their  ravages  just  conspicti* 

Qtts.     They  may  be  cut  off  the  twigs  or 

Iwanches  with  a  pruning-knife,  or  gardener^s 

dbeaiBj  whose  bodies  may»  if  necelsary,  be 

Ijmgthened ;  or  by  a  sharp  hook  affixed  to  tbe 

end  of  a  lopg  pok.   When  cut  off^  they  should 

^  collected  together  and  burned,  meiely  to 

prevent  their  returning  again  to  the  trees  and 

throbs*    By  performing  this  operation  thus 

eaily^  you  save  the  autumnal  verdure  of  yoitf 

fioliage :  if  it  be  deferred  till  winter,  the  web 

will  then  be  more  conspicuous,  and  will  have 

acquired  a  stronger  and  tougher  texture,  so  as 

to  bear  pulling  off,  which  should  be  preferred  to 

pruning  in  certain  cases,  especially  where  iit  9e« 

gards  fruit-trees.  No  remedy  short  of  removing 

tbe  webs  will  avail.    Lotions,  fujoigatiansi 
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Termin  powder,  &c.  will  be  applied  to  no 
purpose  ;  they  arc  too  strongly  enveloped  to  b^ 
affecte  J  by  any  of  these.  In  about  three  weeks 
from  their  being  first  hatched,  they  change 
their  skin,  a  proc^fs  which  not  only  all  Cliter- 
pillars  undergo  four  or  five  times,  at  different 
periods  of  their  growth,  but  also  the  Spider^ 
the  Bed-Iiifgy  and  even  Lobsters  and  Crabs. 
This  usually  takes  up  several  days.    After 
Wards^  they  proceed  m  the  same  manner,  e 
larging  their  web,  and  extending  their  dail 
foraging  excursions,   till  benumbing   winte 
confines  them  entirely  to  their  silken  habita 
tion ;  they  then  not  only  secure  the  getie 
web  on  all  sides  as  strongly  as  they  can,  to  cx-=- 
elude  impertinent  intruders,  but  each  indivi«- 
dual  spins  a  thin  c^se  for  its»elf:  here  they  rest 
in  a  state  of  torpid  security,   till  the  genial 
warmth  of  the  spring  animates  them  afresh^ 
and  informs  them,  that  the  all-bountiful  Author 
of  Nature  hath  provide  d  food  convenient    for 
them.     Thus  a:)prized,  they  ifsue  forth  in  the 
day-time  and  in  fine  weather,  as  before;  butz 
having  acquired   stronger   powers,    and    the 
fuiiage  they  hhVi  now  to  encounter  being  more 
tc'idei,  tnty  bteomo  K  fs  scrupulous  in  theitf 
fe  dnfc^,  anJ  cUvour  the*  *vhoie  ot  it.     AdiS' 
pubiiion  to  alriociaie  connnues  with  them  til 


GEORGICAL  ESSAYS.  871 

they  have  changed  their  last  skins,  when  thejr 
usually  separate,  each  endeavouring  to  provide 
in  the  best  manner  for  itself.  At  this  period 
they  are  most  exposed  to  various  enemies, 
and  most  freqiintly  attacked  by  the  Ichneu- 
mon Fly.  We  sometimes  find  a  few  continu- 
ing together  to  the  last,  when  each  spins  a 
separate  web,  in  which  it  changes  to  chry« 
salis :  this  usually  takes  place  about  the  be- 
ginning of  June ;  here,  in  a  state  of  perfect 
quietude,  it  remains  about  three  weeks,  when 
it  changes  to  the  Moth  we  have  already  de- 
scribed. 
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On  the  Elements. 

W^  can  never  think  of  the  elements  with- 
out reflecting  upon  the  number  of  distinct 
uses  which  are  consolidated  in  the  same  sub- 
stance. The  Air  supplies  the  lungs,  supports 
fire,  conveys  sound,  reflects  light,  difFuses 
smells,  give*?  rain,  wafts  ships,  bears  up  birds. 
Water,  beside  maintaining  its  own  inhabitants, 
5s  the  universal  nourisher  of  plants,  and 
through  them  of  terrestrial  animals  ;  is  the 
basis  of  their  juices  and  fluids ;  dilutes  their 


jGpoA»  f(}WPc]A^5  Jth^ir  tlmU  Ao9^ts  4ieir  bur- 

ffffi  great  f^rqaioter  of  ii^&ts^tian  and  ilife,  if 
iftfit  rfieoefs^ry  rto  jtl\e  support  of  both. 

W^  .might  wkasgeu  to  plniQ3t iiwjr  I?ogth  we 
pleased,  upon  «ch  of  these  u^s^  -bilt.it  %^ 
pefir^  to  me  nlmost  suflocient  to  stirte  thcua. 

AIR 

Is  ^fseotially  different  from  earth.     Xhore 
appears  to  be  no  meoefsitsr  for  an  atmo^heie^ 
investing  our  globe  ;  (the  moon  has  .Qonc  i) 
yet  it  does  invest  it ;  and  wq  see  how  many, 
how  various,  and  how  important  are  the  pur- 
poses which  it  answers  to  every  order    of 
animated,  not  <to  say  of  organized,  beings^ 
which  are  placed  upon  the  terrestrial  surface. 
I  think  that  every  one  of  these  uses  will  be 
undersood  upon  the  first  mention  of  fheiBy 
except  it  be  that  of  xeflecting  li^ht,  which 
may  be  explained  thus.     If  I  had^the  power 
of  seeing  only  by  means  of  rayscoming  directljr 
from  the  sun,  whenever  I  turned  my  back 
upon  the  luminary,  I  should  find  myself  ia 
darknefs.     If  I  had  the  power  of  seeing  by 
reflected  light,    yet  by  means  only  of  lighf 
reflected    from   solid    mafscs,    these    mafses 
would   sbine,    indeed,    and  jglisteo,    but  it 
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would  be  in  the  dark.  The  hemisphere,  the 
sky,  the  world,  could  only  be  illuminated, 
as  it  is  illuminated,  by  the  light  of  the  sua 
being  from  all  sides,  and  in  every  direction, 
reflected  to  the  eye,,  by  particles,  as  numerousj^ 
fbs  thickly  scattered,  and  as  widely  diffused, 
lis  ^re  those  of  the  ^ir. 

Another  general  quality  of  the  atmosphere 
is,  the  power  of  evaporating  fluids.  The  adr» 
iustment  of  this  quj^lity  to  our  use  is  seen  in 
its  action  upon  the  $ea.  In  the  sea,  water  and 
salt  are  mixed  together  most  intimately ;  yet 
the  atmosphere  raises  the  water,  and  leaves 
the  salt.  Pure  and  fresh  as  drops  of  rain  de- 
scend, they  are  collected  from  brine,  if 
evaporation  be  solution,  (which  seems  tebe 
probable,)  then  the  air  difsolves  the  water  and 
pot  the  salt.  Upon  whatever  it  be  fouaded, 
the  distinction  is  critic^;  so  much  so,  that 
when  we  attempt  to  imitate  the  procefs  by 
art,  we  must  regulate  our  distillation  with 
great  care  and  nicety,  or,  together  with  the 
water,  we  get  the  bitternefs,  or,  at  least,  the 
distastefulnefe  of  the  marine  substance  :  and, 
after  all,  it  is  owing  to  this  original  elective 
pow$r  in  the  air,    that  we  can  effect  the 
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separation  which  we  wish,  by  any  art  or 
means  whatever. 

Br  evaporation,  water  is  carried  up  into 
the  air ;  by  the  converse  of  evaporation  it  falls 
down  upon  the  earth.  And  how  does  it 
fall  ?  Not  by  the  clouds  being  al!  at  once  re- 
converted into  water,  and  descending  like 
a  sheet ;  not  In  rushing  down  in  columns  firom 
a  spoilt ;  but  in  moderate  drops,  as  from  ^> 
cuH'-nder.  Our  watering-pots  are  made  to 
imitate  showers  of  rain.  Yet,  a  priori,  I 
should  have  thought  either  of  the  two  former 
methods  more  likely  to  have  taken  place  than 
tjie  last. 

By  respiration,  flame,  putrefaction,  air  is 
rendered  unfit  for  the  support  of  animal  life. 
By  the  constant  operation  of  these  corrupting 
principles,  the  whole  atmosphere,  if  there 
were  no  restoring  causes,  would  come  at 
length  to  be  deprived  of  its  necefsary  degree 
of  purity  Some  of  these  causes  seem  to  have 
been  discovered  ;  and  their  efficacy  ascertained 
by  experiment.  And  so  far  as  the  discovery  has 
proceeded,  it  opens  to  us  a  beautiful  and  a 
wonderful  economy.  Vegetation  proves  to 
be  one  of  them.    A  sprig  of  mint,  corked  up 
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ith  a  small  portion  of  foul  air  placed  in  the 
;ht.  Tenders  it  again  capable  of  supporting, 
e  or  flame.  Here  therefore  is  a  constant 
rculaticm  of  benefits  maintained  between  the 
ro  great  provinces  of  organized  nature.  Tha 
ant  purifies  what  the  animal  had  poisoned  ; 

return,  the  contaminated  air  is  more  than 
dinarily  nutritious  to  the  plant.  Agitation 
ith  water  turns  out  to  be  another  of  these 
storatives.  The  foulest  air,  shaken  in  a  bottle 
ith  water  for  a  sufficient  length  of  time,  re*-. 
yers  a  great  degree  of  its  purity.  Here 
eo  again,  allowing  for  the  scale  upon  which 
ature  woil^s,  we  see  the  salutary  effects  of 
3rms  and  tempests.  The  yesty  waves,  which 
nfound  the  heaven  and  the  sea,  are  doing 
e  very  thing  which  is  done  in  the  bottle. 
Dthing  can  be  of  greater  importance  to  the 
ing  creation,  than  the  salubrity  of  their  at* 
osphere.   It  ought  to  reconcile  us,  therefore,, 

these  agitations  of  the  elements,  of  which 
e,  sometimes  deplore  the  consequences,  to 
low,  that  they  tend  powerfully  to  restore  to 
e  air  that  purity,  which  so  many  causes  are 
instantly  impairing. 

WATER. 

TS^4t  ought  not  a  little  to  be  be  admired^ 
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m  water,  are  those  negative  qaalities  whidr 
constitute  its  purity.     Had  it  been  yinou8»  or 
dleaginousy  or  acid  ;  had  the  sea  been  filled^ 
or  the  rivers  flowed,  with  wine  or  milk ;  BA, 
constituted  as  they  are,  must  have  died ;  plants, 
constituted  as  they  are,  would  have  withered ; 
tfie  lives  of  animals,  which  feed  upcm  pbntSy 
ihust  have  perished.    Its  very  insipidity,' whicb 
is  one  of  those  negative  qualities,  renders  if 
file  best  of  all  menstrua.    Having  lio  taste  of 
its  own,   it  becomes  the  sincere  vehicle  of 
<^very  other.    Had  there  been  a  taste  in  water, 
fte  it  what  it  might,  it  would  have  infecDed 
^Very  thing  we  ate  or  drank,  with  an  imp^w 
fcnate  repetition  of  the  same  flavour. 

Another  thing  in  this  element,  not  leis  tOf 
be  admired,  is  the  constant  round  which  H 
tr^vek ;  and  by  which,  without  suffering 
either  adulteration  or  waste,  it  x&  continual^ 
coring  itself  to  the  t^ants  of  the  habitable 
globe.  From  the  sea  are  exhaled  those 
Vapours  which  form  the  clouds.  These  clouds 
descend  in  showers,  which,  penetrating  into 
the  crevices  of  the  hills,  supply  springs.  Which? 
springs  flow  in  little  streams  into  the  valleys ; 
and,  there  uniting,  become  rivers.  Which 
rivers,  in  return,  feed  the  ocean.    So  there  is 
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an  incefsant  circulation  of  the  same  fluid ;  and 
not  one  drop  probably  more  or  lefs  now,  than 
there  was  at  the  creation.  A  particle  of  water 
takes  its  departure  from  the  surface  of  the  sea, 
in  order  to  fulfil  certain  important  offices  to 
the  earth;  and,  having  executed  the  service 
which  was  afsigned  to  it,  returns  to  the  bosom 
which  it  left. 

Some  have  thought  that  we  have  too  much 
water  upon  the  globe ;  the  sea  occupying 
above  three  quarters  of  its  whole  surface. 
But  the  expanse  of  ocean,  immeubc  as  it  is, 
may  be  no  more  than  sufficient  to  fertilize 
the  earth.  Or,  independently  of  this  reason, 
I  know  not  why  the  sea  may  not  have  as 
good  a  right  to  its  place  as  the  land.  It  may 
proportionabiy  support  as  many  inhabitaiiis  ; 
minister  to  as  large  an  aggregate  of  enjoy- 
ment '^Thc  land  only  affords  a  habitable  sur- 
face ',  the  sea  is  habitable  to  a  great  depth. 

FIRE. 

Of  fire,  we  know  that  it  difsolves.  Tlie 
only  idea  probably  which  this  term  raises  in 
the  reader's  mind  was,  that  of  fire  melting 
metals,  resins,  and  some  other  substaiiC's, 
fluxing  ores,  running  glafs,  and  afsisting  us 
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In  many  of  our  operations»chyinical  or  ciiKnagr« 
Now  these  are  only  uses  of  an  occasioful 
kind,  and  give  us  a  very  imperfect  notion  of 
what  fire  does  for  us.  The  grand  importance 
of  this  dlfsolving  power,  the  great  office  in- 
deed of  fire  in  the  economy  of  nature,  is  keep- 
ing things  in  a  state  of  solution,  that  i&  to  say, 
in  a  state  of  fluidity.  Were  it  not  for  dbe 
presence  of  heat,  or  of  a  certain  degree  of  it, 
all  fluids  would  be  frozen.  The  ocean  itself 
would  be  a  quarry  of  ice :  universal  nature 
stiff  and  dead. 

We  see,  therefore,  that  the  elements  beai; 
not  only  a  strict  relation  to  the  constitution 
of  organized  bodies,  but  a  relation  to  each 
other.  Water  could  not  perform  its  office  to 
the  earth  without  air;  nor  exist,  as  water, 
without  fire. 


Of  light,  (whether  we  regard  it  as  of 
same  substance  with  fire,  or   as  a  differenl 
substance,)  it  is  altogether  superfluous  to  ex- 
patiate upon  the  use.     No  man  disputes  il 
'Jlic  observations,   therefore,   whicli   I  shaJ   -  i 
offer,  respect  that  little  which  we  seem  ti 
know  of  its  constitution. 
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Liglil  pafsesr  from  the  sun  to  the  earth  ia 
tleveci  minutes. ;  a  distance,  whkh  it  would 
teke  &  cannon  ball  twenty-five  years,  in  going 
ofor.  Nothing  more  need  be  said  to  show  the 
velocity  of  light.  Urged  by  such  a  velocity, 
with  wbal  force  must  its  particles  drive  against, 
Lwiil  not  say  the  eye,  the  tenderest  of  animal 
substances,  but  every  substance,  animate  or 
inanimate,  which  stands  in  its  way  ?  it  might 
seem  to,  be  a  force  suflEcient  to  shatter  to  atoms 
the  hardest  bodies. 

How  then  is  this  effect,  the  consequence 
ef  stjch  prodigious  velocity,  guarded  against  ? 
Bjf  a  proportionable  mtnutenefs  of  the  par- 
ticles of  which  light  is  composed.  It  is  im* 
poftible  for  the  human  mind  to  imagine  to 
itself  any  thing  so  small  as  a  particle  of  light. 
But  this  extreme  exility,  though  difficult  to 
conceive,  it  is  easy  to  prove.  A  drop  of  tal- 
low expended  in  the  wick  of  a  farthing  can- 
dle, shall  shed  forth  rays  sufficient  to  fill  a 
hemisphere  of  a  mile  diameter  -,  and  to  fill  it 
so  full  of  these  rays,  that  an  aperture  not 
hrger  than  the  pupil  of  an  eye,  wherever  it 
be  placed  within  the  hemisphere,  shall  be 
sure  to  receive  some  of  them.  What  tioods 
of  light  are  continually  poured  from  the  sun 
4  Bb  2 
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we  cannot  estimate ;  but  the  immeiisitj  of 
the  sphere  which  is  filled  with  its  particles^ 
even  if  it  reached  no  further  than  the  orbit  of 
the  earth,  we  can  in  some  sort  compote : 
and  we  have  reason  to  believe,  that,  through- 
out this  whole  region,  the  particles  of 'l^ht 
lie,  in  latitude  at  least,  near  to  one  juodier^ 
The  spifsitude  of  the  sun's  rays  at  the  tardi 
is  such,  that  the  number  which  falls  upon 
a  burning  glafs  of  an  inch  diameter^  is  SQ^ 
ficient,  when  concentrated,  to  set  wood  on 
fire. 

The  tenuity  and  the  velocity  of  particles  of 
light,  as  ascertained  by  separate  observations, 
may  be  said  to  be  proportioned  to  each  other: 
both  surpafsing  our  utmost  stretch  of  com- 
prehension; but  proportioned.  And  it  is 
this  proportion  alone,  which  converts  a  tre- 
mendous element  into  a  welcome  vifiton 

It  has  been  observed  to  me  by  a  learned 
friend,  that,  if  light  had  been  made  by 
common  artist,  it  would  have  been  of  on 
imiform  colour :  whereas,  by  its  present  com 
position,  we  have  that  variety  of  coloun 
which  is  of  such  infinite  use  to  us  for  the 
tinguishing  of  objects  ;  which  adds  so  much 
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the  beauty  of  the  earth,  and  augments  the  stock 
of  our  innocent  pleasures. 

With  which  may  be  joined  another  reflec- 
tioDj  viz.  that,  considering  light  as  com- 
pounded of  rays  of  seven  different  colours, 
(of  which  there  can  be  no  doubt,  because  it 
can  be  resolved  into  these  rays  by  simply 
pafstng  it  through  a  prism,)  the  constituent 
paorts  must  be  well  mixed  and  blended  to- 
gether, to  produce  a  fluid,  so  clear  and  colour- 
Icfs,  as  a  beam  of  light  is,  when  received 
from  the  sun. 


ESSAY   XXIII. 

On  the  Management  of  Suickwood  Hedges. 

^HE  white*thom  has  evidently  been  de- 
igned by  nature  as  the  best  for  making 
Reoces;  not  only  to  confine  cattle  within 
pn^r  bounds,  but  for  promoting  warmth  and 
protection  to  the  fruits  of  the  earth.  It  is 
particularly  hardy  in  its  own  nature  ;  it  will 
force  its  way  even  in  woods,  and  will  bear 
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transplalttting  at  an  advanced  vige.     ft  is  eksiljr 
propagated  for  use  by  scmmg  its  bfehrks,  •itti 
even  the  fibres  of  its  roots  will  vegetate  whca^ 
cilt  into  short  lengths,  and  planted  in  111 
ground    by  tfie    nursery-man. 
nature  has  desl!gned  any  of  her  prodticliMis 
be  inore  t^iah  Wdinarily  useful  tb  AM^,  si 
has  caused  theta  to  be  more  abundant,  and  1^ 
be  more  easily  increased. 


Alflibugh  the  Vvhrte-thom  is  easily 
gated,  is  quick  in  its  growrti,  and  is  to 
plant,  yet  it  requires  the  watchful  ca^re  of  C 
husbandman  to  keep  it  in  order,  and  withii^ 
due  bounds.     When  it  is  suffered  to  run  wil^ 
in  hedge-rows  wilhoul  freqiienl:  pruning,     it 
will  readily  ascend  to  its  usual  height  as     ^ 
tree.     It  will  form  stroag  stems,    and  th<^ 
spreading  branches  of  the  top  will  soon  orcT- 
hang  and  destroy  the  lower  shoDts  ne«r  th« 
ground,  on  which  depends  the  strength  af»<^ 
usefulnefs  of  a  hedge,  where  both  we  ttto^^ 
wanted. 

These   lower,    and   certainly  most  usefii' 
branches  of  the  white-thorn  in   hedges,  are 
also  too  often  destroyed  by  the  injudicious 
practice  of  many  farmers  in  embankitig  the 
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praduce  of  ditches,  from  time  to  time,  against 
Ciie  stems  of  the  quickwood,  under  the  vulgar, 
yet  mistaken  notion,  of  keeping  it  warm.    As 
often  as  time  moulders  down  these  high  em- 
bankments, the  mischief  is  discovered,  and 
the  hedge  is  seen  entirely  open  at  the  bottom- 
This  inconvenience  might  in  a  great  measure 
\e  obviated,  if  the  produce  of  the  ditch,  as 
often  as  it  required  to  be  cleared  out,  was 
thrown  out  on  the  side  opposite  to  the  hedge. 
This  produce  might  be  carted  oflf  at  leisure, 
and  compost  heaps  formed  with  it,  intermixed 
with  lime.     After  a  year's  incorporation,  and 
being  properly  turned  over  during  the  time, 
these  compost  heaps  would  become  an  ei^- 
cellent  top-drefsing  for  meadow  and  pasture 
lafid,  and  amply  reward  the  farmej^^^S^^is 
labour. 


The  common  method  of  renewing  or  cutfing 
quickwood  hedges,  which  is  often  performed 
by  ignorant  and  injudicious  workmen,  is 
either  by  heading  them  down  within  three 
fccty  or  three  feet  and  a  half,  from  the 
ground ;  or  by  what  is  called  laying,  or 
/^plashing  them.  The  first  method  is  called, 
in  many  places,  buck-heading;  but  it  pro- 
duces such  an  abundance  of  shoots  from  the 
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top,  that  the  lower  branches  are  soon  over 
hung,  and  consequently  are  destroyed, 
other  method  of  laying,  or  splashing  hedgeSiK 
is  done  by  cutting  down  some  of  the  upright! 
stems  of  the  quickwood  in  the  rows  to  abouV 
the   same  height  as  in   buck-heading,    an 
leaving  them  at  the  distance  of  about 
feet  from  each  other,  to  serve  as  stakes.  Mos'<^^^ 
of  the  intermediate  stems  are  then  gashed 
through  near  the  bottom,  somewhat  i educe 
in  the  top,  bent  down,  and  wound  among  t 
stakes.     The  hedge  thus  laid,  or  splashed,.         /| 
wattled  at  the  top,  and  with  the  usual  ^'^     ri- 
bankmcnt  from  the  adjoining  dit.ch,  is  con^^si- 
dered  as  completely  renewed. 

In  the  neighbourhood  of  Lincoln,  and  m»  A 
particularly  about  South  Carlton,  the  farmeris 
vie  with  each  other  in  the  neat  managcme-uf 
and   usefulncfs  of  tiieir  quickwood  hedges. 
But  to  effect  this,  they  pursue  a  different  and 
more  judicious  pi.in.     They  not  only  make 
them  an  CNcceciin;^!y  strong,  anJ  in  many  in- 
stances aliiiostan  impenetrable  fence,  but  also 
highly  productive  of  fuel.      Although  they  lay 
or  splash  their  hed-cs,  yot  thcv  cio  not  embank 
agciinst  the  roots  of  the  quickwood,   but  cai 
off  the  produce  of  their  ditches,  as  often  as 
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%>ccomes  necefsary  to  clear^  and  keep  them 
open.  They  leave  no  upright  stems  in  the 
rows  to  serve  as  stakes,  but  place  common 
ones  at  the  distance  of  a  foot  or  eighteen 
inches  from  the  rows.  They  then  select  as 
many  of  the  slenderest  stems  in  the  rows,  as, 
i^hen  gashed  half  through  near  the  bottom, 
^will  lay  down  in  a  leaning  direction,  and  in- 
terweave them  with  the  stakes.  All  the  rest 
of  the  upright  stems  are  cut  down  within  six 
or  eight  inches  of  the  bottom,  and  the  hedge 
\yattled  on  the  top. 

The  whole  row  of  quick  wood  being  thus 
freed  from  all  impediments  in  its  growth,  will 
make  strong  and  vigorous  shoots,  and  in  the 
icourse  of  seven  or  eight  years  will  want  re- 
newing in  the  same  manner,  producing  a  great 
quantity  of  fuel  at  each  cutting,  equal  to  the 
expense  of  the  labour.     It  will  be  necefsary 
to  give  the  hedge  thus  laid,  or  splashed,  some 
defence,  by  means  of  hurdles,  or  sheep  bars, 
for  the  first  year  or  two,  against  the  injuries  of 
sheep  and  cattle  ;  more  particularly  in  meadow 
^d  pasture  grounds,    or  in  average-time  in 
corn-fields.     The  hedges  thus  managed  look 
particularly  handsome,  and  become  so  thick 
at  the  bottom,  that  an  open  place  is  rarely  to 
J>e  met  with. 
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ESSAY  XXIV. 


(hi  Tithes. 


As  the  succefs  and  improvement  of  agri 
culture  is  what  every  individual  is  greatly  in* 
terebted  in,  it  is  natural  for  all  to  wish  to  see 
every  imj)ediment  to  such  improvement  en* 
tirely  removed  out  of  the  way.     The  present 
mode  of  paying  tithes  in  kind,  is,  perhaps, 
the  greatest  obstacle  that  stands  in  the  way 
of  improvement.     I  do  not  mean  here  to 
inquire  into  the  equity  or  legality  of  the  par- 
son's right  to  tithes,  nor  to  accuse  him  o: 
being  avaricious  or  rapacious,  as   has  been — 
too  often  done  ;  nor  would  I  wish  to  excuses 
the  occupier  of  lands,  in  any  attempts  to  de- 
prive the  parson  of  what  is  acknowledged  tt^ 
be  his  legal  dues.     To  the  first  I  would  re* 
commend  a  becoming   moderation :    to  the 
latter,  integrity  and  punctuality  becoming  an 
honest  man.    By  a  due  observation  of  these, 
peace   and  unanimity  would  take   place   of 
that  unchristian    rancour    and    uncharitable 


Iiert  andrage,  that  reflects  so  tnudi  discredft  on 
tfie  ^arsotl  tind  parishioners  of  sbriie  p&rishes ; 
botll  teing  in  the  5)nx)ng,  and  both  irafferers. 


ns  take  it  f6r  granted  then,  or  rather 
Jet  us  allotv',  that  the  parson  has  a  right  to 
tithes  in  kind.     We  must  not  then  call  this 
an  unjnrt  appointment ;  but  we  may  venture 
to  say  it  is  a  very  imprudent  one.    It  is  an 
impnident  one,  because  it  has  a  tlirect  ten- 
dency to  discotarage,  and  prevent  all  attempts 
to  improve,  where  any  extraordinary  expense 
may  be  necefsary,  and  the  succefs  uncertain. 
Every  one  knows  certainty  in  things  untried, 
is  to  be  acquired  only  by  experiment.     Ex- 
periments cannot  be  made  without  trouble 
and  expense,  and  too  often  the  experimentor 
IB  disappointed,  to  his  lofs  and  vexation.   But 
itrhat  adds  to  his  misfortune  and  concern  is, 
tb^t  although  by  his  experiment  he  has  lost, 
p^aps,  to  the  amount  of  five  pounds  an 
acre,  the  amount  of  his  produce,  when  set  up 
in  the  field,  is  worth  ten  pounds  an  acre,  and 
consequently  by  the  present  mode,  the  tithes 
amounts  to  one  pound  an  acre,  which  before 
was  only  two  shillings. 

Ju  this  case,  the  parson  is  really  benefited 
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to  the  amount  of  eighteen  shillings,  out  of  the 
five  pounds  the  farmer  has  totally  lost.  This 
IS  not  only  a  pofsible  case,  but  what  much 
too  firequently  happens,  though  perhaps  ia 
different  proportions.  A  farmer,  therefore^ 
who  may  have  a  strong  propensity  to  advance 
the  culture  and  improvement  of  his  land,  by 
more  expensive  manures  and  methods  of  cul* 
tivation,  is  forcibly  intimidated,  by  the  great 
additional  lofs  he  sustains,  if  his  experiments 
prove  unsuccefsful,  by  so  great  a  part  being 
taken  from  him  and  given  to  the  parson.  It 
is  extremely  hard  indeed,  that  the  well-meant 
endeavours  which  injures  one  man,  should 
in  part  be  applied  to  enrich  another. 

This,  in  my  opinion,  is  a  national  evil  of  so 
great  importance,  as  to  be  worthy  the  con- 
sideration of  the  legislature.  To  recommend 
any  measure  that  might  lefscn  the  interest  of 
the  clergy,  would  be  unjust ;  but  if  a  mode 
could  be  hit  upon,  that  would  not  suffer  their 
interest  to  be  diminished,  and  at  the  same 
time  would  secure  to  the  person  who  might 
endeavour  at  improvement,  the  fruits  and 
just  reward  of  his  labour,  I  should  hope  no 
candid,  no  fair  man  would  object  to  it. 
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Ijct  US  inquire  then  if  any  such  mode  is 
ptacticable,  and  what  such  mode  is.  I  clearly 
apfniehend  it  may  be  easily  effected,  as  thus  ; 
let  the  parson  of  each  parish  make  out  an 
account  of  the  amount  of  the  tithes  received 
^MT  twenty,  or  a  competent  number  of  years 
past^  and  from  thence  calculate  the  average 
amount,  and  let  that  sum,  or  any  other  bene* 
ficial  sum,  be  an  established  modus  for  all  future 
times.  This  would  at  once  ascertain  the 
parson's  right,  without  diminishing  his  in- 
terest ;  leave  the  occupier  of  lands  at  liberty 
to  pursue  any  schemes  of  management  he 
might  approve,  free  from  apprehensions  of 
being  accountable  to  the  parson  for  the  same; 
and,  finally,  remove  every  foundation  of  that 
misunderstanding  and  ill-will,  which  too  ge- 
nerally prevails  in  many  parishes;  not  only 
to  the  vexation  and  discredit,  but  also  to  the 
mutual  lofs  of  the  minister  and  his  parish- 
ioners. 

It  may  pofsibly  be  objected,  that  this  would 
not  be  doing  the  clergy  justice,  because  it 
would  deprive  them  of  the  chance  they  now 
have  of  their  tithes  beins:  increased.  To  this 
I  answer,  if  it  deprives  them  of  a  chance  of 
increasing  their  tithes,  it  secures  them  also 


S90  G£ORGICAL    BSSAYS. 

against  a  pofsibiKty  of  their  being  dimintBlied. 
It  noay  be  still  said,  the  chance  of  itt  in- 
creasing, is  greater  than  that  of  ila  hmg 
diminished.  I  answer,  I  hope  it  is ;  but  cer- 
tainly there  is  no  injustice  in  the  legislature's 
ascertaining  a  fixed  sum,  equaJ,  or  superior, 
to  the  average  sum  aforementioned,  to  be  paid 
them  in  lieu  of  all  tithes  whatever,  especially 
Tirhen  the  general  interest  of  the  public 
plainly  seems  to  require  it. 

A  tenth  of  the  produce,  though  it  is  the 
clergyman's  legal  right,  may,  in  many  cases, 
be  unjust.  For  where  a  grower  of  any  com- 
modity means  well,  and  may  take  a  great 
deal  of  trouble,  and  lay  out  a  considerable 
sum  of  money  with  a  view  to  make  improve* 
ments  -,  if  he  should  happen  to  be  mistaken, 
which  is  often  the  case,  and  sustain  a  great 
lofs  by  his  experiment,  would  it  not  be 
cruelly  unjust,  to  aggravate  that  lofs,  by  pay- 
ing one-tenth  of  the  produce  for  tithes,  which 
would  add  greatly  to  the  lofs  already  sus- 
tained. 

Madder,  when  succcf^fully  cultivated,  is 
I  believe,  an  advantageous  crop ;  but  1  wi' 
venture  to  say,  that  many  who  have  attemptc 
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to  law  it^  have  been  sufferers  thereby.  In« 
4ee<}  all  experiments  and  new  practices  are 
pnecarious  and  uncertain,  as  to  their  succe&i 
tbcy  aU  require  some,  often  a  gr  ^at  deaJ^  of 
labour,  trouble,  and  expense ;  if  they  turn 
out  advantageously,  it  it  ^ell  for  the  expe- 
rimentor,  and  will  finally  be  so  for  the  public. 
If,  on  the  other  hand,  he  is  unsucceisfbl,  is  not 
hts  misfortune  sufficiently  greats  without  sub* 
jecting  him  to  the  pa)rment  of  a  tenth  part 
of  a  produce  which  may  not  even  equal  the 
expense  of  procuring  it.  If  this  is  not  repugnant 
to, and  inconsistent  with  natural  justice,and  our 
plainest  conception  of  the  nature,  reason,  and 
ftnefs  of  things,  then  I  have  no  proper  idea 
of  equity. 

The  present  mode  of  payment  is  highly  im- 
politic. Every  individual,  from  the  hjghefit 
to  the  lowest,  is  materially  interested  in  the 
improvement  of  agriculture.  Improvement 
yicreases  the  quantity  of  produce,  mak^esJ^t 
plentier,  and  consequently  cheaper;  at  the 
same  time,  it  raises  the  value  of  laud,  ai)d 
encourages  exportation.  Would  any  one  then, 
who  is  a  friend  to  his  country,  adopt  a  ngiea* 
sure,  and  wish  to  continue  it,  which  has  a 
direct  and  obvious  tendency  to  ^ircvent,  4^ 
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stroy,  and  counteract  every  attempt  at  improve* 
ment,  the  succefs  of  which  is  attended  ^i^h 
80  much  good  to  the  public.  Let  us  not  then 
accuse  the  farmer  of  unreasonablenefs,  per- 
versenefs,  and  obstinacy,  for  adhering  to  the 
cultivation  of  articles,  the  advantage  of  which 
his  own  experience  has  rendered  certain ;  bis 
refusing  to  adopt  new  articles,  where  the 
whole  expense  and  risk  are  to  be  his  own» 
and  no  certain  benefit  to  be  reaped  but  by  dM 
parson,  surely  is  more  deserving  of  applause 
than  of  censure. 

The  true  state  of  the  case  then  is,  that  the 
clergy  have  an  undoubted  legal  right  to  t 
tenth  part  of  the  produce,  and  that  the  farmer 
cannot  omit  or  neglect  to  sit  out  the  same, 
without  a  manifest  breach  of  the  law;  that 
though  they  have  a  legal  right,  that  right  is 
often  repugnant  to  natural  justice,  and  the 
reason  and  fitnefs  of  things  ;  and  too  fre- 
quently operates  to  the  manifest  lofs  and  in- 
jury of  the  public,  in  preventing  useful  and 
necefsary  attempts  to  improvement.  A  mea- 
sure, therefore,  that  would  secure  to  the  clergy 
their  rights,  even  to  a  i'uWcv  or  more  beneficial 
extent  than  they  have  ever  enjoyed,  and  at 
tfie  samo  time  remove  such  formidable  ob- 
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stacles  to  improvement,  would  be  a  very  de* 
simble  measure. 

I  cannot  tell  the  reason,  but  in  all  the  con- 
versations I  have  had  with  the  clergy,  I  find 
tbem  averse  to  any  compromise  in  regard  to 
the  abolition  of  tithes.  A  refusal  so  ill- 
grounded,  and  so  obstinately  persisted  in, 
should  be  treated  as  it  ought  to  be.  Let 
Parliament  fix  the  terms,  and  compel  the  ac- 
quiescence of  the  church.  For  a  general  good, 
a  gentleman  is  compelled  to  sell  part  of  his 
freehold  land,  though  much  against  his  will, 
for  the  formation  of  a  canal  or  a  turnpike- 
road  ;  and  how  much  more  reasonable  is  it 
to  expect  parliamentary  interference  in  a  case 
that  comprehends  the  morality,  as  well  as  the 
policy  of  the  public. 

That  a  rigorous  exaction  of  tithes  in  kind 
has,  in  numerous  instances,  proved  highly  pre- 
judicial to  religion,  no  one  in  his  senses  can 
deny,  but  why  those  men  who  live  by  the 
altar  should  so  resolutely  resist  a  compromise, 
that  in  the  end  would  strengthen  the  union 
that  ought  ever  to  subsist  between  the  clergy- 
man and  his  parishioners,  is  a  thing  that,  in 
my  opinion,  cannot  well  be  defended. 

yolnmc  r.  C  c 
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ESSAY  XXV. 


On  Population* 


Jl\  country  with  a  million  of  inhabitants 
that  are  strong  and  laboijious^  ai^d  akp,  wdl 
inclined.  t>eins  usefully  employed^  must  in- 
crease  rast  in  riches;  a  like  number,  bdoe 
aaded  to  them  of  the  same  abilities,  an! 
equally  well  employed,  would  dpubl^  m^ 
crease  their  strength,  their  security,  and  riches; 
but  a  like  number  1)eing  added,  who  miditie 
quite  destitute  of  their  virtues,  would  be  sg 
far  from  increasing  their  riches  and  poii^; 
that  they  would  in  time  render  them  impotent 
poor,  and  wretched.  So  that  number^  in- 
creasing may  be  a  blefsing  or  a  curse,  ac* 
cording  as  their  powers  are  applied  arid  £- 
rected;  what  is  ascribed  to  population,  <x 
right  belongs  to  industrious  labour,  care,  aod 
frugality.  In  the  first  case,  their  ppwen  ait 
united,  and  their  riches  and  strength,  increase 
in  proportion  to  the  increase  of  numben;  io 
the  latter,  their  powers  act  in  a  contrary  &- 


I 
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:i$ODVaiid  if  eqbal,  the  last  comers  would  de- 
6j  and'  annihilate  the  prosperity  and  hap- 
icffof  the  former. 

'fliis  appears  in  a  stronger  light  in  the  gra- 
iiion  of  growing  communities,  who  in  their 
khcy  are  bound  by  the  strongest  ties  of  ne- 
Bity,  to  exert  themselves  unceasingly  in  the 
ercise  of  the  virtues  above-mentioned,  for 
tir  existence  absolutely  depends  upon  it  ^ 
s  makes  tHem  flourisliihg  and  prosperous, 
ct  tlieir  increase  in  number*  is  owing  to  the 
a6  caiise.  Tlius  by  indefatigable  and  pru- 
it  frugality,  they  keep  in  a  fast  growing 
tci  until' they  become  a  great,  a  rich,  and  a 
werful  people.  At  length,  intoxicated  with 
ioy'ment,  and' forgetting  by  what  means 
jy  became  what  they  are,  ease^  indolence, 
i'difsipation'  pofsefs  themselves  of  the  ya- 
It  places  from  wTience  industry,  laSour,  and 
^lity  were  banished ;  and  the  members  on 
nich  they  place  their  security, .  being  mis- 
iployed,  only  serve  to  hasten  them  on  to  a 
te  of  poverty,  misery,  and  sorrow. 


■\i.    .  T 


Suppose  a  nation  like  Great  Britain,  had 
sed  itself  by  industrious  labour,  persevering 
gality  and  fortitude,  to  such  a  pitch  of" glory 

Cc2 
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as  to  become  respectable  and  formidable  io 
the  eyes  of  the  world;  blest  with  a  fertile 
soil,  a  temperate  cVimate,  an  industrious^  ing^ 
nious,  and  brave  people,  well  versed  in  agri- 
culture, arts^  and  commerce,  and  sufficiently 
populous  for  every  purpose;  protected  and 
defended  by  a  numerous  fleet,  in  the  enjoy- 
ment of  that  native  plenty  our  island  does,  or 
would  produce  to  render  us  independent,  and 
consummately  happy.  I  say  would  one  ima- 
gine that  it  was  pofsible  in  the  nature  of 
things  for  a  nation  so  distinguished^  so  emi- 
nently blest,  ever  to  become  weak,  poor,  dc- 
fencelefs  and  miserable  ?  yet  such  sad  events 
may  happen.  Though  our  number  of  people 
should  decrease,  we  shall  not  suffer  so  much, 
nor  feel  the  effects  of  depopulation  so  soon,  ^s 
we  shall  the  abuse  and  misapplication  of 
those  that  remain.  An  indolent,  and  unem- 
ployed person,  is  a  real  political  evil,  and  the 
state  suffers  by  him  just  so  much  as  he  coo- 
sumes;  every  person  who  is  not  employed 
about  something,  that  is  in  some  way  or 
other  useful  or  profitable,  is  in  this  sense  an 
idle  person,  and  the  state  is  daily  impoverish- 
ing by  his  means.  To  pursue  this  obser- 
vation through  all  the  degrees  and  employ- 
ments of  men,  would  be  running  a  great  length 
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indeed;  but  without  being  particular^  it  is 
easjr  to  see  the  unprofitable  members  of  society 
in  this  kingdom,  are  out  of  all  proportion 
greater  than  those  upon  whose  labour,  dili- 
gence,  and  industry  they  depend  for  bread ; 
die  natural  and  inevitable  consequences  of 
which  are,  an  increase  in  the  price  of  labour, 
a  scarcity  of  necefsary  commodities,  and  con- 
sequently an  increase  of  price  in  them ;  lofs  of 
trade  abroad,  scarcity  of  money  at  home,  no- 
minal instead  of  real  property;  and  the  goods 
that  filled  the  warehouses  are  now  compendia 
oiisly  stowed  away  in  account-books,  never  to 
be  ^replaced,  unlefs  industry*  frugality,  and 
good  economy,  shall  enable  the  debtors  to 
wipe  out  their  scores  with  honour.  Thu$  an 
astonishing  trade,  that  has  long  worn  the  face 
of  prosperity  and  accumulated  riches*  stag- 
nates* and  at  length  expires  in  a  long  arrange- 
ment of  figures ;  which,  at  the  approach  of 

time*  with  an  hour-glafs  in  one  hand,  and  a 
mobtened  spunge  in  the  other,  vanishes  away 
m^e  a  rarified  vapour  in  the  air. 

But  let  us  turn  our  eyes  from  a  scene  that 
fills  us  with  horror  and  despair,  and  inquire 
if  our  condition  is  not  still  retrievable ;  and 

Qc  5 
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whether  it  is  not  pofeible  that  vc  n»Y  9tiJ4  fee 
a  flourishing,  a  powerful,  an4  a  b^ppy  peof^* 

From  the  above  reasonbg  it  appean  deorijr, 
that  population  alone  can  aflford  us  no  as* 
sistance,  we  must  therefore  have  recourse  lo 
some  more  cogent  means;  what  these  ne 
have  been  sufficiently  pointed  out,  viz.  Labour, 
Diligence,  Industry,  and  Frugality.    The  dif- 
ficulty is,  how  to  prevail  lipon  a  people,  who 
have  been  long  accustomed  to  a  life  of  idfe- 
nefs,  extravagance,  and  difsipation,  to  over* 
come  its  allurements,  and  to  lead  with  steadi- 
nefs  and  perseverance  a  life  of  temperance,  mo- 
deration, and  virtue :  Tliis,  indeed,  is  difr 
cult,  but  absolutely  necefsary.    dusiom,  h* 
shion,  and  habit,  are  the  sovereigns  of  Ae 
world  5  they  fetter  their  vafsals  with  chains  of 
adamant,  which  require  the  utmost  exertion 
of  human  power  to  knock  ofF.   To  trace  these 
baneful  streams  to  the  spring  head,  we  shall 
find  they  rise  among  the  great,  the  rich,  and 
powerful;    and    from    them    are   circulated 
through  all  degrees  of  people,  from  the  highest 
to  the  lowest.     But  though  their  poorer  is 
not  to  be  overcome,  their  malignant  nature 
may  be  changed  by  prudent  measures. 
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fiShvifR;  whose  poWet  U  omhipotent,  is 
nddfih|  TtKiih  tllata  a  sbMld  i^itatioh^  propa- 
gated fWbi  flii  highfest  to  tfe  lowest.  If  her 
GfSStt  xA\cic/ici  to  give  balls  j^d  expensive  en- 
tettti&iniehts;  her  Ladyship  miTst  do  the  same ; 
next  Madam^  &c«  &c. ;  so  that  what  was^  per- 
haps, fit  and  proper  in  the  beginning,  by  its 
mbtibff  dbwiiwards  contracts  a  corroding 
qudit)^,  aihd  by  de^es  eab  away  and  destroys 
thcTstibs^knce  it  wa^  intended  to  warm  and 
ctteri^At. 

^'ex!ia!mpI6ih'the  greaft  operates  so  uni- 
vcfinsiUF^  and  so  powerfully  throughout  the 
whole  pcbple,"  they  may' b6  said^so  far,  to  be 
tUs^p/i^kidingf  fate  of  the  n^ation ;  by  example, 
they 'caii' (destroy  or  preserve  ttie  fortuttfe  of  the 
peblfft/.  May  tRiy,  irt  tompafsion  to  a  sinking  • 
pwpHe,  set  'an  fexample  of 'pftident!  moderation, 
diiecAftage '  the  wear  and  use  of  every  thing 
that' is  not  the  pr6duce  and  manufacture  of 
GWcaf  ftStain,  aiid  may  the  legislature  second 
their  endeavours,  by  making  extravagance, 
pride,  vice,  arid  luxury,  bear  the  necefeary  ex- 
pehife'of  gbvemment.  May  the  diligent  and 
ind^stnous  be  encouraged  and  countenanced, 
and  may  the  idle  and  indolent  be  marked 
with  infamy,  and  lofs  of  all  credit  and  reputa- 
4  Cc4 


400  GEORGICAL   ESSAYS* 

tion.  This  would  sooa  put  a  new  and  pleasing 
countenance  on  our  affairs^  and  restore  that 
peace  aiid  solid  satisfaction,  which  nothjing 
but  the  steady  and  constant  practice  of  nsi* 
tional  and  political  virtue^  can  bestow  and 
render  permanent. 

If  we  m^ke  gold  and  silver,  and  the  goodf 
and  wares  manufactured  from  them,  the  me^-  . 
sure  of  the  wealth  of  the  nation,  we  are  iofi? 
nitely  richer  now,  than  we  were  too  centuries 
ago;  though  nothing  near  so  much  so  as  we 
were  but  a  few  years  back,  witnefs  the  great 
decrease  of  foreign  gold  among  us  ;  and  with- 
out a  reformation  in  our  manner  of  life  an4 
employment,  we  must  be  daily  growing 
poorer.  Gold  and  silver  ^re  not  the  produce 
of  our  island,  they  are  therefore  undeniable 
proofs,  that  our  foreign  trade,  upon  tbc 
whole,  has  been  ip  our  favour  to  the  amount 
of  the  value  of  the  gold  and  silver  the  nation 
is  now  pofscst  of.  We  are  still  blest  with 
equal  powers  and  abilities,  as  when  these 
riches  were  acquired ;  and  the  practice  of  the 
same  discreet  and  prudent  measures,  will  in- 
fallibly produce  the  same  accumulation  of" 
wealth.  But  we  must  be  careful  to  distin— 
guish  between  a  foreign  and  an  inland  trade^ 
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it  is  by  the  first  only  our  national  wealth  is 
increased.    If  the  balance  of  that  trade  should 
in  any  year  be  ten  millions,  the  nation  would 
l>e  actually  ten  millions  richer  than  it  was  be- 
fore ;  whereas,  were  the  returns  of  an  inland 
trade  a  thousand  times  that  sum,  the  national 
Y'iches  would  not  be  increased  one  shilling. 
Inland  trade  may  be  very  useful  and  conve- 
nient,   to   circulate  and    divide  our  money 
among  one  another,  for  the  common  use  and 
benefit  of  all ;  but,  I  am  persuaded,  upon  a 
full  examination  it  would  appear,  that  many 
gre^  undertakings,  that  employ  great  numbers 
of  people,  though  it  may  be  thought  a  blefsing 
to  |he  people  employed,  and  a  mark  of  good- 
nefs  in  the  employer,  yet  eventually  it  may 
prove  a  very  great  lo(s  and  injury  to  the  pub- 
Jic^    and,    pofsibly  in  the  end,  detrimental 
to  themselves.    Let  us  illustrate  this  by  an 
iexample^ 

Let  us  suppose  a  gentleman,  near  some  ma- 
nuracturing  town,  has  a  min4  to  inclose  fifty 
acres  of  land  for  a  garden  and  pleasure-ground^ 
but  finds  he  cannot  get  the  number  of  work- 
mftn  he  desires  to  carry  on  the  work,  unlefs  he 
will  advance  their  usual  wages,  which  is  ten 
shilling  a  week  3  he  therefore  gives  notice 
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that  he  wfll  grte  efevem    At  tfie  sitae  fitik! 
trade  happens^  to  be  bmk,  and  the  ntatidftiii^* 
tiirers  in  the  neigh  bonrfaocxT  nave'  lai^e  oAKM 
for  exportation ;  however,  seduced  hy  hSjg(bef 
wages,  a  hundred  of  their  Woricmctt  deseit 
thenr,  and*  go  to  the  genrieman^  by  ^ffiefr 
means  they  Idse  the  sale  of  so  much  gObdi^ 
as  those   men*  would    have   manufactitated. 
Suppose  theit  employment  continues  oHe  jeaf, 
the  advantage  to  the  workmen  woultf  arnfotnolt 
to  five  pounds  a- week,  or  jO  260.  iri'thte^y^ 
which  would-  certkihiy  Be  deemed  a'  veij  ftiti 
tunate  circumstance  fbr  them':  But  sts'  llSU^ 
does  not'bring  one  penny  into  the  rtatloif^  IM* 
us*  see^theI^w^!a^  it  prevents  the"  nation  i  fltMil" 
reeeiting;    The  wages  of  a-  hundred '  meh  at* 
ten  shillings   a   week,    would  in- one*  y«tf 
amount  to  j6260O.    If  they  had  continued^ 
with  their  former  master;  that  is  the  ^um  tifcf' 
would  have  received;  their  masters  thr  sMM* 
of  the  merchants,  and  they  again  of  the  foreign 
customer;  besides-  the  m^nufacttrvers  profit, 
the  merchants  ^profit,  the  labour  of  a)f  other 
necefsary  workmen,    and    the    materials  <rf* 
which  the  said  goods  Would  'have  been  itiaidt^ 
amounting  togethfer  to  a  very  large  sum.    A" 
real  Idfs  to  suchtm  amount  the  nartotlaF  stock' 
would  sustain  by  this  •  transaction,  though  it 


ia^^eAf  by  no  ooquis  ptpves  ant^  ^fiffV 
devga$<A*  though  it  fj^o^ic^ft^i^  98ie, 

cf  adv^^tag)^  safci^ed,  to,  tbos^  of  ppd^  ^94 
c^pt^tioo. ;  and  that  labour,  (UJyig|ence,  ^u^VIk 
^ti^i;,  yRhiqb,  if  pK>pcrlji;  oiyplojred.  ^oiikl  , 
cDrich  the  coud;^,  a^  opw  pips^tituted,  iil« 
r^i^ing  monumeqlt^s  of  fp)|y  and  pemipipwt 
Tanity.     I  woujd   wish    tQ.  bf^  und^n^oqd. 
Elegance  and  gentility  have  nothing  criminal 
iif^tiieirnaJwe,  vfix^  ppideijt^y  timecj,  pip- 
ppr^jr,  propQiti9?tfSiiapd,sqjpycA  with  modpnk- 
^apddisKpr^pa;,  but  wji^e«cr  thQ  t^t^, 
aii4,iiianp9i^of,  aj^p^jople  beqoqiq  s^cxi^tj^ 
iS^j  refine4^^ai^^,extpndp4  ^i^^i  many  Iffcr . 
Ijw^ng  in^ustfious  peopl^iai^j  ti^iroin|€paftTT 
ployed,  that  the  remaining  nuiq^,  af)^  Qptq 
equal  to  works  of  use,  and,  indeed,  real  ne- 
cc^ity,  there  cannot  be  a  clearer  proof  of  a 
fast  declining  state,  nor  a  measure  devised  that 
would  sooner  effect  its  ruin. 

All  pofsible  care  then  should  be  taken  to 
encourage  and  promote  our  foreign  trade ;  that 
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should  have  a  preference  to  every  Aii^ ;  in- 
land trade  and  domestic  luxury  should  never 
be  suffered  to  stand  in  competition  with  it. 
We  saw  just  now  a  hundred  men  buoyed  np 
with  false  happinefs  for  a  year»  who  by  that 
short  advantage  lost  the  foreign  demand>  and 
are  now  destitute  of  employment,  and  of 
course  wretched.  The  promoters,  therefore,  of 
elegance  and  refinement,  are,  sometimes,  un- 
designedly the  underminers  and  destroyers  of 
the  only  foundation,  upon  which    the  glo- 
rious fabric  of  national  riches  and  permanent 
happinefs  can  stand  or  be  supported. 

Let  every  one  then  who  is  ambitious  of 
rendering  service  and  duration  to  his  country's 
happinefs,  not  only  use  his  endeavour  to  pro- 
mote and  incourage  industry  among  the 
people,  but  that  sort  of  industry  that  will 
infallibly  secure  to  ftem  permanent  riches 
and  prosperity. 
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ESSAY    XXVI. 

On  Large  aftd  Small  Farms. 

X  HIS  isa  subjectof  great  national  importance, 
and  deserves  a  serious  discufsion.  Suppose  a 
gentleman  pofsefsed  of  an  estate  of  lOOOl.  a 
year,  and  that  it  consists  of  4000  acres  of 
land,  all  in  the  occupation  of  one  opulent 
tenant,  who  pays  his  rent  very  punctually. 
This  undoubtedly  is  a  very  agreeable  circum- 
stance, as  the  landlord  has  a  certain  depend- 
ence upon  receiving  600L  twice  a  year.  But 
this  mode  hardly  allows  of  a  pofsibility  of 
advancing  the  value  of  his  estate;  and  of 
advancing  his  rent.  At  best,  there  are  many 
chances  that  it  falls,  to  one  that  it  advances. 
Suppose  the  tenant  by  misfortune,  or  by  pro- 
fusion, or  misconduct  of  any  sort,  should,  be 
obliged  to  quit  his  farm,  very  few  tenants 
would  be  found  who  would  be  equal  to  such 
an  undertaking.  It  is  much  but  the  misfor- 
tune of  the  former  tenant  would  be  ascribed 
to  his  paying  too  high  a  rent,  and  from  thence 
an  apparent  powerful  argument  would  be 
used  to  lower  the  same,  to  enable  the  nexf 
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tenant  to  pay  his  rent  and  live.     It  is  most 

likely  this  would  be  the  case,  as  there  would 

be  few  competitors.     In  an  estate  of  4000 

acres,  it  is  ihuc6  Kut  there  would  be  many 

hundreds,   which   from   their  situation,    and 

present  circumstance,  would  not  be  worth 

more^  than'  a-  shttliilg  or  ei^tben^-pence  an 

acM  ;<  perhafpd<  are    considi^red  as  absolMfc 

wa^,  bftrag  over-run  With  filrze,'  fcmi^  iQ|d 

broom ;   aild^  seiVe  lio  bther  pUtpose,'  bur  ftlr 

a?  few  sheep'  oi^  yohnjf  dattle  to'  rbh  upek 

dbrihg  thd  stiihrndt^  rooriths".     A  fkttnet  i/Hib 

rtfntft  thd  V^hote,  has  ndther^  lei^m-e  nor  intSr 

liatldil' to  attend  to  the  liiiprot^mcfnt  ofthciif: 

tlley  alts'  codsid^red  in  his  rent  a»  nothing, 

atad  thefrefore  all'  He  gfcts  from  them  h  s6 

rtucHxliar  gain.     I*  do  not  meM  to  rteproatch 

hSmfor  ndt'imprdvihg  such  lafids  s  I'lcnoW  it 

is  neith^  f6r  his  interest^  not  in  hii  power*  to 

do  iti    His  businds  is  to  make  th^  miost  dF 

tftosfe-  wfiichf  are  alreadjr  under  c\iltivatioit, 

those  that  are  near  his  barton  afid '  farm-yird, 

wMch'he  can  lAafiure  at  Ifttle  expehise  of 

carriage;  and  perform  the  whole  bnsinefs  with 

the  sime  pro)>ortionable  ease;      Fbr  whcrt 

latffAi  lie  remote,  as  suppose  at  three  or  foot 

miles  distance  from  the  farmer's  habitation*; 

the  whole  of  the  husbandty^^  buskitifs  'i^•t^ 
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tended  with  a  vast  deal  more  expense^  from 
thp  p)ou|;lun^  uatil  thie  corn  k  got  into  the 
bam^  than  from  aucb  lands  which  lie  near, 
or  contiguous  to  it :  besides,  the  advantages 
mihich  daily  accrue^  by  h^ing  constantly  under 
t))e  farmer*^  eye.  Tberefore,  lOOOl.  a-yeac 
fpr  such  av  estate  so,  circumstanced^  would 
PO^bly  b^  a^  much  as  a  tenant  could  afford 

Now  let  us  consider  this,,  in.  a  diScrent 

w^  i  instead  of:  bc^ipg  ia  the  occupation-  o£ 

oilman,  let  us  suppose; it  divided  into  ten^ 

or  which  is  perhi^ps  better,  into  twenty  farms  ^ 

W^.  a  proper  hou&e  and  out-buildings  to 

each,     l^ach,  farm  then,  upon  an  average, 

wopI4 consist! of, 200 a^^resof  land ;.  upon( the 

mo^t  convenient  part  of  which  the  farm4K>use 

ai\4}  out-buildix^^.  should  be.  erected;     The: 

la^of  each  farm  should; lie  as  well;  together; 

a^pqfsible,  yet  should;bp  so  divided,  tbatiall: 

thp  good  land  ;Should  jnot  £U1  to .  one  teaa&l1s< 

iot,  a];i4^U  the  bad  to  a^pfeli^r.     Supposiogi 

tb^  rent  to  continue. the  samey^and  being  thus 

c^iyidedy  thtf. farms  would: probably. run  firorai 

*5artjv  tO|  sixty,  ppuftds  aryear«    consequently: 

Wou^d ,  bj^c  it^atjHted.  by.  those,  wJhb  .might  be : 

called, pyddUog/ar/ners,.  whose  circumstances 
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oblige  them  to  be  industrious ;  and,  therefore, 
themselves  and  families  would  probably  do 
the  greatest  part  of  the  work. 

Supposing  the  estate  to  be  equally  divided ; 
then  each  tenant  would  occupy  two  hundred 
acres,  and  as  each  of  them  would  live  upon 
some  part  of  his  farm,  each  farm  would  have 
an  equal  chance  of  being  properly  cultivated 
and  manured.  Let  us  suppose  one  of  these 
farms,  out  of  the  two  hundred  acres,  contain 
one  hundred  and  twenty  that  is  property 
arable  land ;  and  that  the  farmer  should  adopt 
the  following  course,  as  the  most  eligible,  viz. 
to  plough  only  forty  acres  each  year,  letting 
the  other  eighty  acres  be  two  years  in  arti- 
ficial grafs.  In  that  case  four  horses  would 
be  sufficient  to  do  the  work  of  his  farm.  The 
farm  then  would  be  thus  divided,  eighty  acres 
of  meadow  and  pasture,  forty  acres  of  com, 
and  eighty  acres  of  artificial  grafses.  If  in 
procefs  of  time  he  finds  his  land  will  bear  more 
tillage,  he  may  then  keep  six  horses,  and  will 
then  have  pasture  sufficient  to  keep  some 
scores  of  sheep,  and  to  rear  a  pretty  many 
young  cattle,  which  of  course  he  must  fodder 
in  his  yard  in  the  winter.  He  should  like- 
wise procure  tw  o  or  three  good  sows,  and  rear 
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Sl  score  of  hogs.     His  horses,  cow  cattle,  and 
Iiogs,  would  together  make  a  large  quantity 
of  dung,  which  being  properly  disposed  upon 
Ills  farm,  would,  with  due  culture,  very  soon 
improve  the  value  of  the  same,   to  at  least 
double  what  it  was  in  its  former  condition : 
there  is  no  mystery  in  this,  the  fact  is  self- 
evident.     In  the  first  case,  a  vast  quantity  of 
land  lies  rough  and  neglected ;  in  the  second, 
the  farmer's  situation  is  such,  that  he  can  cul- 
tivate and  manure  every  acre,  with  great  con- 
venience and  little  comparative  expense ;  and 
his  interest  strongly  inclines  him  to  it. 

I,  therefore,  am  clearly  of  opinion,  that  an 
estate  circumstanced  as  above,  though  it  may 
be  worth  no  more  than  lOOOl.  per  annum,  if 
let  to  one  tenant,  would  if  divided  and  let  to 
from  ten  to  twenty  tenants,  be  worth  at  least 
15001.  per  annum,  and  might  certainly  be 
made  so  much  of  without  the  least  difficulty. 
An  advance  of  5001.  per  annum  would  cer- 
tainly be  worth  the  owner's  consideration  and 
attention.     But  there  are  other  motives,  be- 
sides those  of  self-interest,  which  plead  strongly 
'n  behalf  of  dividing  large  estates,  into  farms 
^f  a  moderate  size  ;  the  absolutely  necefsary 
Circumstance  of  peopling  a  country  is  greatly 
f^olutne  V.  D  d 
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promoted  thereby,  and,  tl)erefarc,  J^SipoliUqalljr 
necefsary  as  any  one  thing  I  know«     Xbis 

consideraHctn  is,  most  shamefi]\lly  neglectedi 
even  to  such  a  degree,  tha^  if  it  was  nc^  fpr 
itinerant  Irish  and  Welsh,  at  hay-makix^g  aqd 
harvest,  many  part^^of  the  kingjd^m  couldjiipt 
get  in  their  crops  in  good  season ;  tnjilec^, 
notwithstanding,  all  this  adventitious  aidy 
unlefs  the  harvest  h  remarkably  fine,  ipai^ 
people  suffer  great  lofs  for  want  of  niore  help. 
It  is  a  striking  melancholy  truths  th^t  t))e 
number  of  our  industrious,  labouring  people 
are  daily  decreasing,  at  the  same  time,  the 
lazy,  the  indolent,  and  unworking,  are  daily 
increasing.  The  natural  and  unavoidable 
consequence  of  which  is,  an  increase  of  d)e 
price  of  labour,  an  increase  of  the  price  of 
commodities  of  all  kinds;  and  finally,  tbelo(s 
of  our  foreign  trade,  the  only  pofsible  means 
of  Increasing  the  wealth  of  a  people.  For 
vvlicre  the  price  of  labour  is  high,  let  it  be 
owing  to  whatever  cause  you  please,  the  price 
of  commodities  must  be  high  in  proportion 
thereto.  If  an  Englishman  must  pay  four  or 
SIX  times  as  much,  for  manufacturing  a  piece 
of  linen  or  woollen  cloth,  as  a  French  manu* 
facturer  does,  it  is  absolutely  impofsible  for  an 
English  merchant  to  sell  at  any  market  in  the 
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imlvfeifse,  where  the  French  merchant  is  his 
rival.  Should  any  man  be  the  owner  of  a 
million  of  acres,  without  hands  to  cultivate 
tfeem,  and  people  to  take  off  the  produce,  he 
\^0'ald  he  neither  the  better  nor  richer  for  his 
eklensive  pofsefsions.  And  yet  the  prevailing 
tasfe  is  to  add  one  farm  to  another,  until  many 
cs^ntlre  in  one  tenant.  By  which  means  one 
iti^n  is  aggrandized,  to  the  impoverishing,  and 
soil¥etimes  to  the  hiin  of  perhaps  twenty  in- 
dustrious families. 

The  middling  and  low  clafs  of  farmers  are 
the  most  industrious,  pains-taking  people  in 
the  kitigdom ;  they  and  their  whole  families 
toil  ihceftantly,  and  may  be  literally  and  truly 
sAid  not  only  to  earn  their  own  bread  by  the 
sweat  of  theil-  bfows,  but  to  provide  bread  and 
meat  too  for  millions  besides.  Instead,  there- 
fore, of  demolishing  small  farm-houses,  and 
erasing  cottages,  an  evil  practice  proceeding 
from  the  most  erroneous  principles,  let  us  be 
daily  increasing  their  number,  and  be  giving 
all  pofsible  encouragement  to  so  honest,  so 
worthy,  and  so  industrious  a  set  of  people ; 
whose  well  being,  and  comfortable  abode  and 
residence,  should  be  studied  and  encouraged 
by  every  land-owner  who  wishes  well  to  bis 

Dd2 
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own  interest^  and  the  plenty,  safety,  and  wel- 
fare of  his  country, 

I  am  well  aware  it  will  be  objected »  the 
heavy  expense  that  must  necelsarily  attend 
the  building  of  so  many  farm-houses*  and 
other  necefsafy  buildings ;  but  this  objection 
is  founded  in  error.     AH  that  is  necefsacy,  is 
usefulnefs  and  convenience,  all  beyond  these 
is  superfluous  expense,  and  should  be  care- 
fully avoided.      Beauty  and  elegance  in  a 
farm  house  of  this  clafs,  are  quite  out  of  the 
question.     Those  that  think  them  necefsary, 
I  apprehend  must  be  strangers  to  most  of  the 
buildings  occupied  by  farmers  in  the  Western 
and  Northern  counties.    They  have  no  idea  of 
a  farmer,  who  rents  from  thirty  to  one  hundred 
pounds,  and  upwards,  per  annum,  living  within 
mud  walls  covered  with  thatch  ;  yet  it  is  VjCjy 
true  that  they  do,  and  as  conifortably  as  any 
men  in  the  kingdom.     The  walls  are  built  of 
clay,  or  strong  loam,  tempered  with  water  and 
mixed  with  straw.     They  first  raise  a  founda- 
tion  with  rough  stone,    from  two  to  three 
feet  high,  and  about  two  feet  thick  ^    upon 
this  they  lay  their  clay  mixture,  making  the 
wall  rather  thicker  than  the  foundation.    Thcj 
ca^ry  them  .up   from  twelve   to   sixteen  or 
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eighteen  feet  high,  letting  it  dry  by  degrees 
as  they  advance.  By  this  means  they  make 
their  walls  proof  against  all  weather.  They 
are  much  warmer  in  winter,  than  either  stone 
or  brick,  and  cooler  in  summer.  They  are 
also  very  durable ;  there  are  many  instances,  I 
hiave  been  informed,  of  their  standing  above  a 
hundred  years ;  I  have  seen  many  above  se- 
vienty  years  old,  and  would,  I  believe,  stand 
is  much  longer,  had  the  carpenter's  work 
been  properly  done.  For  a  brick  building  to 
Stand  so  long,  both  materials  and  work  must 
be  better  than  they  usually  are  at  present.  A 
Kttle  extra  expense  bestowed  on  the  face  of 
these  buildings  gives  them  a  very  decent  look, 
abd  yet  they  are  very  cheap  if  compared  with 
atiy  other  kind  of  building.  The  expense  of 
a  rod  of  work  in  length,  and  one  foot  high  for 
workmanship,  is  one  shilling,  and  for  the  mate- 
rials the  same.  A  farm-house  forty  feet  in  length, 
sixteen  wide,  and  twelve  high,  would  come  to 
no  more  for  walling  than  eight  guineas ;  but 
suppose  we  recken  ten,  you  see  it  is  but  a 
trifle.  Such  a  building  would  be  very  sufFi- 
ctent  for  one  of  those  farmers,  as  it  would  con- 
tain a  kitchen  twenty  feet  bv  sixteen ;  stair- 
case  six  feet,  and  buttery  behind  it,  and  :| 
parlour  fourteen  feet  by  sixteen.  Suppose  it 
2  Dd  3 
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fronts  the  south,  at  the  east  and  west  ends 
might  be  two  lean-to*s,  or  scalings,  and  the 
same  the  whole  length  to  the  north,  which 
would  afford  room  for  a  cellar,  wash-house, 
milk-house,  and  wood-house,  and  three  very 
convenient  chambers.  The  ground-floors  are 
commonly  earth,  or  lime  ash,  or  at  best,  paved 
with  small  stones  ;  and  as  their  houses  are  all 
thatched,  the  rafters  and  most  of  the  small 
timber  would  be  easily  got  off  the  estate,  to 
that  on  this  plan  the  necefsary  buildings  for 
such  a  farm  would  be  very  moderate.  An 
over-grown  opulent  farmer  may  laugh  at  such 
a  dwelling  for  one  of  his  brethren,  though  ioa 
much  lower  sphere  s  but  if  his  fore&theit 
were  in  the  same  businefs,  it  is,  I  believe,  five 
to  one,  but  they  spent  the  best  part  of  their 
days  in  some  such  like  habitation,  without 
thinking  they  had  the  least  reason  to  repine  at 
their  lot. 

But  supposing  the  scheme  of  dividing  such 
a  farm  should  be  attended  with  lOOOl.  ex- 
traordinary expense,  (which  I  am  clear  it 
would  not)  the  owner,  surely,  would  have 
abundant  recompense  in  advancing  his  rent 
at  least  500 1,  per  annum  j  besides  the  great 
Atisfaction  of  contributing  to  the  population, 
safety,  and  well-being  of  his  country. 
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Another  Tery  great  atltrantage  would 
rciUovnd  to  the  public,  from  this  mode  of 
practice,  which  I  htive  riot  yet  touched 
upon.  A  farmer  who  can  occupy  advantage- 
ouAy  one  of  these  iarge  farms,  must  be  a 
mtmbf  i^at  property,  and  generally  has  it  in 
His  power  to  keep  \xp  his  com  and  other  pro- 
duce»  until  it  will  yield  a  price  that  pleases 
bim:  was  this  done  only  when  prices  were 
krw,  peihaps  it  would  be  an  advantage  to  the 
public,  as  i^ell  as  for  his  own  interest.  But 
experierice  has  taught  us,  that  the  avarice  of 
mtn  is  such,  that  as  the  commodities  advance 
IB  ^rice,  so  does  the  thirst  of  gain  advance  in 
llie  pofsefsor,  and  what  should  be  a  motive  to 
induce  the  farmer  to  go  to  market,  operates  in 
a  different  way,  and  makes  him  resolve  not  to 
sell  yet ;  hoping  things  win  advance  to  such 
a  height,  as  every  one  else  shudders  to  think 
of.  It  is  true  these  gentlemen  dig  a  pit,  into 
which  they  frequently  fall  themselves.  We 
have  numberlefs  instances  of  their  having 
kept  their  com,  until  it  would  not  yield  them 
half  what  they  might  have  sold  it  for  before ; 
and  to  their  cost  and  sorrow^  have  sometimes 
kept  it  until  it  has  been  three  parts  in 
four  destroyed  by  rats  and  mice.  Was  ihe  lofs 
solely  theirs,  their  neighbours  would  feel  little 
S  Dd4 
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regret;  but  unluckily  whatever  lo&  is  thus 
sustained,  is  a  lofs  to  the  publicj  as  so  mndi 
the  lefs  comes  to  their  use.  . 

Now  matters  are  extremely  different  under 
the  management  of  the  middling  sad  little 
farmer;  they  have  not  ability  to  hoard  up  snd 
monopolize ;  their  produce  must  come  to 
market  in  the  course  of  the  year,  and  gene* 
rally  in  regular  succefsion,  as  best  suits  their 
conveniency.  The  large  and  opulent  fiEurnier 
adds  an  artificial  to  a  real  scarcity,  which  in- 
creases  the  misery  of  the  poor.  The  middling 
and  little  farmers  act  diametrically  opposite,  by 
relieving  such  distrefs  as  much  as  lies  in  their 
power,  by  their  regular  and  well-timed  sup- 
plies. Were  it  not  for  them  the  poor  might 
be  starved,  when  there  is  corn  enough  in  the 
opulent  farmers*  hands  to  supply  the  whole 
people,  until  the  next  harvest  might  probabljF 
make  it  more  plentiful. 

From  this  view  of  things  It  most  evi* 
dently  appears,  that  the  dividing  large  farms 
into  several  smatlef,  is  a  measure  that  has  a 
direct  tendency  to  improve  the  value  of  such 
estates ;  to  render  the  neighbourhood  more 
populous,  to  encourage  farmers*  sons,  daugh* 
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tcfs,  and  aeirants  to  marry,  to  settle  and  met 

^bemselveSy  as  it  were,  io  their  native  coim- 

tnes,  where  their  labour  is  absolutely  neces- 

saiy,  for  the  support  and  well-being  of  the 

public.     Gentlemen  may  fancy   what  they 

please,  but  they  will  most  afsuredly  find  in  the 

end,  Aat  every  measure  that  is  taken  to  drive 

tile  poor  labouring  people  from  their  parishes, 

is  a  most  impolitic^  as  well  as  a  barbarous 

practice.     The  industrious  labouring  people, 

constitute  the  wealth  of  every  state;  without 

tiiem,  millions  of  acres  of  fertile  land,  with  its 

spontaneous  prvxluce,  would  amount  to  no- 

tiling  more  than  what  is  enjoyed  by  the  beast 

of  die  field.    It  b  their  labour  that  gives  fruit- 

iidnefs  to  the  earth,  and  stamps  a  value  upon 

every  thing,  which  in  its  natural  state  ha§  no 

Tdne.    If  then  their  labour  and  industry  arc 

the  true  source  of  riches,  how  arc  they  to  be 

doquiredy  when  they  are  driven  out  of  the 

country? 

The  mischiefs  arising  firom  this  cause  are  in 
their  infancy,  yet  are  sufficiently  striking ;  and 
too  plainly  point  out  that  they  necefsarily  lead 
to  depopulation  and  ruin.  Many  thousands 
^ve  gone  abroad ;  many  more,  both  men  and 
^^omen,  have  been  driven  from  the  country. 
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and  have  exchanged  a  life  of  honest  iaboor, 
for  a  vicious  one  of  sloth  and  ease.  From 
hence  comparative  consumpitibn  is  grcatfy 
mcreased,  so  is  the  price  of  labour  susd  pro« 
visions ;  the  consequence  of  whidh  is  t,  de- 
caying foreign  trade,  the  certain  for^likniidr  of 
a  state  of  poverty  and  decline. 


ESSAY  xxvn. 


On  CarroU. 


X  RE  culture  of  carrots  is  one  of  the  most  in- 
teresting objects  to  be  met  with  in  the  agri- 
culture of  Britain.  It  appears  from  Nordeii*! 
Surveyors  Dialogue,  that  carrots  were  com- 
monly cultivated  in  the  Sandlings  of  Suffolk, 
two  hundred  years  ago,  which  is  a  remark- 
able fact,  and  shows  how  extremely  local  such 
practices  long  remain,  and  what  ages  are  ne- 
cefsary  thoroughly  to  spread  them.  For  many 
years,  (generally  till  about  six  or  seven  past) 
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the  priQcipal  object  in  the  cultivation,  was 
s€iidiDg  the  carrots  to  London  market  by  sea: 
but  other  parts  of  the  kingdom  having  rivalled 
them  in  this  supply^  they  have  of  late  years 
been  cultivated  chiefly  for  feeding  horses ;  and 
thus  they  now  ascertain,  by  the  common 
husbandry  of  a  large  district,  that  it  will  an* 
swer  well  to  raise  carrots  for  the  mere  object 
of  the  teams. 

Not  to  enter  very  minutely  into  the  culti- 
vation, I  shall  note  here,  that  the  most  ap- 
proved method  in  Suffolk,  is  to  leave  a  barley 
stubble  (which  followed  turnips)  through  the 
winter,  and,  about  Lady-day,  to  plough  it  by 
a  double  furrow  as  deep  as  may  be,  and  har* 
row  in  5 lb.  of  seed  per  acre.  About  Whit- 
stmtide  they  hoe  for  the  first  time,  thrice  in 
all,  at  the  expense  of  1 8  s.  an  acre.  The  pro- 
duce on  good  land,  of  10  s.  to  15  s.  an  acre^ 
400  to  500  bushels,  but  sometimes  800  are 
gained ;  on  poorer  soils,  lefs ;  even  to  200 
bushels.  They  are  left  in  the  field  during 
winter,  and  taken  up  as  wanted ;  by  which 
means,  in  severe  winters,  they  suflTer  by  the 
roots  rotting,  unlcfs  well  covered  by  snow. 
In  feeding,  they  give  about  eighty  bushels 
z  week  to  six  horses,  with  plenty  of  chaff". 
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but  no  corn;  and,  thus  fed,  they  eat  very 
IFttfe  hay.  Some  farmers,  as  the  carrots  are 
Bot  so  good  to  Christmas  as  in  the  spring, 
gJre  forty  bushels  and  four  of  oats,  a  week, 
in  the  fore  part  of  the  winter;  but  in  the 
spring  eighty,  and  no  com.  By  long  expe- 
rience they  find,  that  horses  are  never  in  such 
condition  as  on  carrots,  and  will,  on  such  food, 
go  through  all  the  work  of  the  season  better 
than  on  any  other  in  common  use ;  fed  only 
with  corn  and  hay,  even  with  a  great  allow- 
ance, they  would  not  be  in  near  such  order. 
If  oats  and  carrots  are  given  at  the  same  time, 
they  leave  the  oats  and  eat  the  carrots ;  but 
fcr  horses  that  are  rode  fast,  they  are  not 
equally  proper.  They  begin  t<^  use  them  be- 
fore Christmas,  and  continue  it  sometimes  till 
Whitsuntide,  those  used  in  the  latter  part  of* 
the  season  being  taken  up  and  housed,^  to  have 
the  land  clear  for  sowing  barley. 

There  is  scarcely  an  article  of  cultivation  in 
any  county  of  England,  that  more  demands 
attention  than  this  of  carrots,  for  it  is  appli- 
cable to  all  sands,  and  dry  friable  sandy  loams, 
of  which  immense  tracts  are  found  all  over 
the  kingdom,  but  this  application  of  them  is 
unknown.     The  subject  is  so  important,  that 
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[  think  it  deserving  the  further  attention  of 
bere  adding  the  notes  I  took  in  a  journey 
through  Suffolk,  the  chief  object  of  which  was 
to  ascertain  the  value  and  other  circum* 
stances  of  the  crop. 

Carrots  Mr.  Kirby  has  cultivated  for  some 
}rears ;  never  lefs  than  four  acres,  and  gene- 
rally more.  His  culture  is  to  sow  them  broad- 
cast after  clean  barley  or  turnips,  in  order  to 
kfsen  the  difficulty  and  expense  of  hoeing. 
He  has  tried  them  in  drills  fourteen  inches 
asunder,  but  they  would  not  do,  and  is  clear 
ihey  cannot  be  cultivated  to  advantage  that 
way.  He  approves  much  of  the  crop  by  way 
of  improving  land,  provided  it  is  clean ;  but 
if  foul,  cannot  be  cleaned  from  spear  grafs 
(couch)  while  under  carrots,-»r:He  is  decidedly 
of  opinion,  that  they  are  not  an  exhausting 
crop ;  for,  supposing  them  to  be  sown  on  one 
part  of  a  field,  and  turnips  on  the  other, 
neither  part  dunged,  the  turnips  fed  on  the 
land,  and  the  carrots  carried  off,  as  good  bar- 
ley will  succeed  the  carrots  as  the  turnips. 
But  when  he  sows  them  after  turnips,  and 
then  barley,  he  gets  too  coombs  an  acre  more 
barley,  than  would  be  yielded  if  that  crop  was 
to   follow  tumios  without  the  carrots  inter- 
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Vening.  All  which  is^  Upon  the  whole^  retj 
moch  in  favour  of  tht  culture.  The  expense' 
and  ph)duce  as  follow,  6n  pooi  sand  oi  is. 
an  acre : 

«£.  «.  d. 

One  ploughing,  deep, 0  7  0 

Seed  and  sowing 6  4  6 

Mo*etfig ;..;•.:   1  t  0 

Tskin|r  up,  1  ft.  t,  load  of  forty  bushels  topp^. 

that  is,  OB  two  htMtdred • 0  5  O 

Carting  home ....v O  5  d 

^Rent»  tjrthCi  and  rates 0  7  0 

£.Q    9    e 


Prdduce.'^T^d  hundred  bushels  prfr  acre ; 
Cut  the  value  used  at  home  tiot  ascertained. 
The  prime  cost,  at  the  above  expense,  is  just 
tSree-pence  a  busheL 

Of  all  other  applications^  the  most  advao- 
tiigeous  is  that  of  fattening  bullocks,  in  which 
he  thinks  them  very  profitable  ^  has  given 
them  to  his  flock,  and  the  ewes  ga(vc  much 
milk;  but  the  hardnefs  of  the  roof  mad^ 
them  crones  too  soon,  by  breaking  their 
mouths,  on  which  account  he  left  oflF  that  use 
of  them.  He  kept  eighteen  horses  a  whole 
winter  on  carrots,  with  the  common  allows 
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apace  o(  cbaflf  and  com*  substituttng  the  car^ 
i^tf  forbay. — ^That  winter  they  ate  only  twehe 
tws  of  hay,  whereas,  in  other  winters,  they  ate 
foity  tons :  the  saving  was  therefore  twenty* 
eight  tons,,  or  above  one  ton  and  a  half  per 
bcnse.  The  allowance  of  oats  was  two  bushels 
per  horse  per  week.  They  were  constantly 
worked,  and  never  were  in  so  good  order. 

The  carrot  husbandry  of  the  SandlingSi 
(Suffolk)  as  they  are  termed,    that  is,   the 
triangle  of  country  formed  by  the  three  points 
of  Woodbridge,  Bawdsey-clifF,  and  Orford^ 
I  had  been   solicitous   to  gain  a  thorough 
knowledge  of;  the  great  importance  of  which 
I  had  first  learned  many  years  ago  in  this 
country:    in  my  various  tours  through  di^ 
fercnt  parts  of  the  kingdom,  I  had  collected 
muph  information  concerning  them ;  but  un- 
fortunately opinions  were  so  various  as  to  the 
value  of  the  crop,  that  the  question  remained 
undecided.     About  Woodbridge,  they  have 
been  in  the  habit  of  selling  the  greatest  part 
of  their  crops  to  the  London  markets,  from 
which  it  has  been  conjectured,  that  the  profit 
of  the  culture  resulted  not  from  the  use  of  them 
in  feeding  their  horses,  but  from  the  sale  alone. 
Another  point  in  dispute  also  arose  concern- 
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ing  even  that  application  :  it  has  been  coil« 
tended  that  the  utility  is  only  when  used  in 
small  quantities  for  the  health,  but  not  for  the 
entire  support  of  a  team.    These  points  are 
all  of  considerable  importance  ;  for  it  is  in 
vain  to  recommend  a  great  extension  of  Ac 
culture,  if  we  cannot  ascertain,    beyond  a 
shadow  of  doubt,  the  value  of  the  crop  when 
it  is  produced.     In  conversation  on  the  sub- 
ject, I  had  often  quoted  the  practice  of  the 
Sandling  farmers,  but  had  of  late  been  more 
than  once  afsured  that  I  had  mistaken  the 
matter ;  for  those  farmers,  so  far  from  trusting 
to  carrots  as  an  entire  substitute    for  com, 
were  in  the  constant  practice  of  giving  oats 
at  the  same  time.    In  all  such  disquisitions, 
I  never,  in  one  moment  of  my  life,  had  any 
other  object  than  that  of  ascertaining  the  truth: 
and,  therefore,  my  only  regret  was,  that  of 
having  viewed  the  country  without  sufficient 
attention  ;  the  moment  was  now  come  when 
I  could  repair  that   error,   and,  by  a  more 
minute  examination,  satisfy  myself  on  a  point 
so  interesting  to  the  national  agriculture. 

Tlic  first  place  we  came  to  in  this  excur- 
sion, was  Sutton,  on  the  farm  of  Mr.  Gerrard, 
where  we  received  the  following  information: 
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that  they  ploughed  for  them  but  once,  which 
was  a  double  furrow  as  deep  as  pofsible ;  but 
Mr.  Gerrard  put  them  in  on  one  very  deep 
furrow,  the  plough  drawn  by  three  stout  horses. 
They  sow  five  pounds  of  seed  per  acre  about 
Lady-day.  Begin  to  hoe  at  Whitsuntide  5 
three  hoeings  in  all,  at  from  15  s.  to  18  s.  an 
acre.  Ten  loads  (each  40  bushels  topped 
clean)  an  acre  upon  good  land,  a  middling 
crop ;  but  upon  walk-land  (poor  sheep-walks 
ploughed  up)  lefs.  I  was  afsurcd,  by  the 
workmen  that  hoed  them,  that  Mr.  Gerrard 
had  once  twenty  loads  an  acre.  I  viewed  his 
field  this  year  of  ten  acres,  which  the  hoers 
guefsed  at  six  or  seven  loads ;  they  appeared 
to  the  eye  to  be  about  half  a  full  crop.  Last 
year  Mr.  Gerrard  had  seventeen  acres  which 
produced  nine  loads  an  acre ;  he  sold  an 
hundred  loads  clean  roots  to  London,  con- 
sequently he  had  fifty-three  of  refuse  ;  that  is, 
two-thirds  saleable ;  the  standing  price  1 1.  Is. 
a  load.  Respecting  the  use  for  horses — they 
are  sold  not  uncommonly  for  that  use  at  15  s. 
a  load.  In  feeding,  they  give  two  loads  a 
week  to  six  horses,  with  plenty  of  chaff,  with- 
out any  corn  ;  and  that  thus  fed,  they  will  eat 
very  little  hay.  That  the  horses  are  never  in 
such  condition  as  on  carrots;  and  will,  upon 
Volume  V.  E  e 
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such  food,  go  through  all  the  work  of  die 
season,  being  the  best  that  can  be  given  to  a 
cart  horse  ;  but  will  not  do  for  horses  that  aie 
rode  fast.  They  begin  to  feed  with  them  be- 
fore Christmas,  and  they  continue  it  soro^ 
times  till  Whitsuntide  ;  those  used  in  the  latter 
part  of  the  season  being  taken  up  and  housed, 
to  have  the  land  clear  for  barley  sowing.  A^ 
ter  carrots,  they  sow  either  pease  or  barley; 
both  do  well.  The  ten  acred  piece  I  saw,  wai 
a  blowing  sand,  which  they  said  would  produa 
probably  about  two  quarters  an  acre  of  barleys 
the  course  being,  1 .  carrots ;  2.  barley ;  S»  tit* 
foil  and  ray  grafs,  two  or  three  years ;  4.  pear, 
dibbled  in  with  a  frame ;  5.  rye. 

Advanced  next  to  Shottisham,  where  I 
viewed  Mrs.  Curtis's  field  of  carrots,  of  eight 
acres,  very  fine.  Sowed  five  pounds  an  acre 
on  a  double  furrow;  hoed  thrice  at  IBs. 
The  product  guefsed  at  six  or  seven  loads  i 
the  average  ten  (each  40  bushels).  More 
than  half  the  crop  is  saleable.  Last  year 
many  rotted  on  the  ground ;  fdr  their  practice 
is  to  take  them  up  as  wanted,  except  haviog 
a  store  for  their  own  use  before  hand,  in  case 
of  frost.  In  feeding,  they  give  six  horses 
a  load  a  week,  and  a  coomb  of  com ;  this,  in 
the  fore  part  of  the  winter,  when  they  do  not 
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reckon  them  so  good  as  they  are  in  the 
spring ;  then  two  loads  a  week,  and  no  com ; 
fed  only  on  com,  even  with  a  great  allowance, 
they  would  not  be  in  near  such  order;  if  oats 
and  carrots  are  given  at  the  same  time,  they 
leave  the  oats  and  eat  the  carrots.  Till 
Lady-day  they  have  straw,  and  after  that  hay, 
but  cat  very  little  of  it,  if  they  have  a  proper 
quantity  of  chaff  with  the  carrots.  They 
could  be  supported  on  chaff  and  carrots  only, 
without  either  corn  or  hay,  and  would  be  as 
ht  as  moles. — ^The  exprefsion  used  was,  "That 
the  country  could  not  be  supported  without 
them;  for  they  had  not  hay  for  such  a 
••  number  of  horses,  if  corn  was  the  food, 
'*  as  in  other  counties."  This  is  not  the  only 
a{^lication ;  Mr.  Linn  fatted  his  bullocks  last 
winter  on  them,  late  in  the  spring,  to  great 
profit.  Others  have  tried  it,  and  found  that 
they  do  exceedingly  well  on  them.  Respect- 
ing the  effect  of  the  culture  as  a  preparation 
for  corn,  tbey  get  very  clean  and  good  barley 
after  them ;  but  carrots  must  not  be  sown  in 
land  that  is  very  foul.  They  choose  a  clean 
barley  stubble;  if  the  land  is  very  full  of  weeds 
they  are  too  difficult  to  hoe. 

Proceeded  to  Ramsholt,    where,   on  re- 
2  Ee  2 
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peating  our  inquiries  concerning  cafrott^  we 
found  that  they  sow  five  pounds  of  seed,  at 
]  s.  a  pounds  upon  a  double  furrow  fourteea 
inches  deep,  worth  78.  an  acre;  hoe  thrice 
at  15s.  to  21s.  an  acre.  Take  up  at  14d.  to 
16d.  a  load,  topping  included.  Mr.  Weedea, 
on  eighteen  acres  last  year,  had  ei^t  loads 
an  acre  nett  for  London,  and  two  loads  fcr 
himself;  which  crop  is  an  average  one.  I 
viewed  his  field  this  year,  it  is  nineteen  acres, 
a  regular  and  fine  crop,  without  a  weed  to  be 
seen.  Barley  is  always  sown  after  them,  and 
is  as  good  as  that  after  turnips,  though  fed 
off,  which  they  attribute  to  the  depth  of  tillap 
bringing  up  old  manure  to  the  surface.  In 
regard  to  the  use  in  feeding  horses,  Mr. 
Weedcu  used  carrots  ail  last  winter,  and  gave 
no  oats,  yet  they  never  did  better :  five  horses 
are  allowed  one  load  and  a  half  (always  fort/ 
bushels  to  the  load)  a  week ;  they  begin  to 
feed  after  Christmas,  and  continue  till  the  end 
of  April :  plenty  of  chaff  is  given,  and  the 
horses  do  not  eat  above  half  the  hay  they 
would  do  if  they  had  no  carrots.  Mr.  Wecden 
afsured  me,  that  if  he  was  obliged  to  buy  bb 
liorse-provender,  he  would  purchase  refine 
carrots  at  15  s.  a  load,  rather  than  oats,  unlefs 
the  latter  were  so  low  as  7  s.  a  coomb,  then 
part  carrots  and  part  oats.     Mr.  Bennington, 
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at  the  Dock,  would  rather  buy  carrots  at  15  s. 
a  load,  than  oats  at  10  s.  a  coomb  3  and 
carrots  at  12  s.  rather  than  oats  at  7  s.  Has 
found  them  also  of  admirable  use  for  hogs. 

Proceeded  next  to  Alderton,  where  we 
found  that  Mr.  Abblet  had  eight  acres  of 
carrots  J  but  last  year  twenty.  He  thought 
that  six  horses  should  not  have  more  than  one 
load  a  week;  one  bushel  per  horse  a  day 
a  proper  allowance  ;  but  they  keep  the  horses 
80  fed  in  such  health,  that  he  thinks  the  saving 
of  bay  is  not  considerable.  The  food  be 
should  prefer  would  be  both  oats  and  carrots, 
Ofke  peck  of  oats  to  a  bushel  of  roots.  If  he 
was  forced  to  buy  horse-food,  he  would  prefer 
carrots  at  I5s.  to  oats  at  lOs.  Culture  and 
produce  as  before  described. 

Called  next  on  Mr.  Wimper,  a  gentleman- 
faf mer  of  tj^e  same  place,  very  sensible  and 
intelligent,  who  obligingly  informed  us,  that 
he  generally  gives  oats  to  his  horses  as  well  as 
carrots ;  not  because  they  would  not  do  upon 
the  roots  and  chaff,  but  because  he  has  usually 
a  greater  stock  of  horses,  &c.  than  breadth  of 
carrots,  and  therefore  he  limits  the  use  of 
them.     If  forced  to  buy  his  horse-food,  he 
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would  prefer  refuse  carrots  at  12  s.  to  oats 
at  9  s.  Fortunately  I  put  to  this  gentleman  a 
question  which  I  had  before  omitted :  would 
you  cultivate  carrots  if  there  was  no  sale  for 
them  ?  To  which  he  replied,  that  he  would 
undoubtedly  have  a  few ;  as  many  as  his  con- 
sumption demanded  ;  not  only  for  his  horses, 
but  for  his  weanling  calves,  to  whom  he  ga?c 
as  many  as  they  would  eat ;  and  also  for  pigs, 
and  sows  with  pigs,  in  which  application  tbey 
are  particularly  usefiiL  That  calves  must 
thrive  greatly  on  them,  I  have  not  a  doubly  for 
I  saw  many  young  cattle^  oxen,  and  (at  beasts 
of  Mr.  Wimper's  breed,  which  were  in  every 
respect  very  noble  beasts,  and  proved^  from 
their  age,  how  well  they  must  have  been  fed 
when  young. — Respecting  the  produce,  the 
average  on  land  of  10s.  an  acre,  &c.  is  about 
nine  or  ten  ioads  ;  and  four  or  five  on  walk- 
land.  The  total  expense  of  an  acre  about 
31.  Ss. :  if  nine  loads  the  crop,  the,  prime  cost 
is  7s.  a  load.  Sometimes  have  seen  as  good 
barley  after  them,  as  after  turnips  fed ;  but  it 
is  not  common. 

From  hence  to  Hollcsley,  where  we  repeated 
our  inquiries  ;  they  choose  the  best  land  they 
have,  which  is  the  red  soil ;  double  furrow 
it  fourteen  inches  deep ;  sow  five  or  six  pounds 
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of  seed  at  Lady-day,  the  price  from  9d.  to 
18d. ;  hoe  thrice  at  from  18  s.  to  21s.  but  if 
the  land  is  very  clean  16  s.  The  common 
price  of  taking  up,  1  s.  a  load  ;  sometimes  up 

to  Is.  4d.  topping  included ;  it  is  done  with 
spades.  On  good  land,  average  produce  ten 
or  twelve  loads ;  but  on  heath  not  more  than 
five  or  six.  Three^fourths  of  the  crop  nett 
roots  for  sale.  As  good  barley  after  them  as  af- 
ter fed  turnips,  but  not  always :  generally  good. 
In  the  application  of  the  crop  not  sold,  they 
give  them  to  horses  with  plenty  of  chaff,  but, 
in  general  no  corn  while  on  carrots  i  nor  will 
they  eat  so  much  hay  as  if  they  were  fed  on 
oats:  calculate  the  saving  at  more  than  a 
fourth.  Some  farmers  give  as  many  parrots 
as  they  will  eat ;  but  in  general  about  two 
bushels  each  horse  a  day.  The  selling  price 
12s.  to  14s.  a  load  for  the  refuse  roots. 

Next  we  went  to  Capel  St.  Andrews.  Mr. 
Grofs's  great  farm  of  2700  acres,  of  whom, 
repeating  our  inquiries,  we  found,  that  he  had 
been  accustomed  to  cultivate  carrots,  even  to 
last  year,  but  his  crops  were  so  eaten  up  by 
the  innumerable  number  of  hares  which  his 
landlord.  Lord  Archibald  Hamilton,  preserved, 
that  he  has  determined  to  sow  no  more.    In 
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these  cases,  the  tenant,  doubtlefs,  has  his  re- 
compense in  the  rent,  but  the  public  has* 
none.  The  profusion  of  game  in  this  and 
another  of  his  lordship's  farms,  Buttley  Abbey, 
Mr.  Chandler's,  which  are  together  above 
5000  acres,  puts  a  barrier  to  good  husbandry, 
and  prevents  one  of  the  best  articles  of  cul* 
turc  in  the  kingdom  from  spreading.  It  ia 
not  only  the  hares  that  do  the  mischief,  but 
their  preservation  nurses  up  a  breed  of  rabbits 
which  add  to  the  evil.  The  reflection  I  have 
added  is  my  own,  and  not  the  farmer's,  who 
seemed  very  well  incliaed  to  second  his  landr 
lord's  wishes* 

When  Mr.  Grofs  did  use  carrots,  he  gave 
his  horses  each  one  bushel  a  day  with  cbafT, 
but  no  oats ;  and  afsured  me,  that  he  had 
much  rather  feed  on  carrots  than  on  oats ;  also, 
that  they  save  more  than  half  the  hay  ;  he  has 
known  his  horses,  after  feeding  on  this  root, 
refuse  their  hay  entirely. 

The  culture  of  carrots  was,  some  years  ago, 
more  common  about  Orford  than  at  present ; 
supposed  to  be  owing  to  the  great  improve- 

m 

mcnts  in  the  sands  near  the  Woodbridge  river, 
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wbich  have  rivalled  them  in  the  supply  of  the 
London  market. 

About  Leiston  are  many  carrots :  few  far* 
n^rs  of  any  consideration  but  have  ten  or 
twelve  acres  every  year  i  they  have  however, 
a  bad  custom  of  continuing  them  on  the  same 
field  for  four  or  five  years.  The  carrot  culture 
improves  the  soil  so  much,  that  two  years  are 
the  most  they  should  be  continued,  by  which 
n^eans,  the  larger  track  receives  the  benefit ;  I 
have  no  doubt,  from  the  situation  of  their  con- 
suming all  themselves, 

Pafsed  over  some  poor  land,  commons  and 
uninteresting  husbandry,  till  we  came  to  Wan- 
tesden ;  where,  on  making  farther  inquiries,, 
we  found  that  Mr.  Curteen,  of  the  Hall>  has 
four  acres  of  carrots  for  his  own  consumption 
only,  giving  them  to  his  horses.  Mr.  Simpson 
was,  for  many  years,  on  the  sarixe  farm,  and 
constantly  in  the  same  practice ;  always  had 
a  crop  for  his  horses,  and  neither  he  nor  Mr. 
Curteen  ever  sold  a  load  to  London.  Here 
then  we  have  found  this  clear  fact :  the  in- 
telligence was  from  a  labourer  that  worked 
with  Mr.  Curteen  ;  it  was  soon  after  con- 
firmed by  a  neighbouring  farmer,  who  said 
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there  were  some  others  in  the  practice  as  well 
as  Mr.  Curteeiu 

It  will  not  be  improper  here  to  review  the 
several  particulars  we  have  gained.  Without 
recurring  to  every  article  of  the  culture,  it 
it  will  be  sufficient  to  touch  only  upon  the 
principal  objects  which  have  been  the  subject 
of  doubt  and  disquisition. 

At  Sutton,  six  horses  two  toads  a  week; 
no  corn  ;  and  eat  little  hay. 

At  Shottisham,  six  horses  one  load  a  week, 
with  com ;  in  the  spring  two  loads^  without 
com  J  eat  little  hay. 

At  Ramsholt,  six  horses  seventy-^wo  bushels 
a  week  ;  no  oats  ^  and  half  the  hay  saved. 

At  Alderton,  six  horses  forty-two  bushels 
a  week ;  oats  given  ;  and  saving  of  hay  not 
considerable. 

At  Alderton,  oats  given  because  not  carrots 
enough. 

At  Hollesley,  six  horses  two  loads  a  week; 
no  corn  ;  more  than  a  fourth  of  the  hay 
saved. 

At  Capel*  six  horses  one  load  a  week ;  no 
corn  ;  save  more  than  half  the  hay^ 
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TTpon  reviewing  these  circumstances,  it  ap- 
pears that  two  loads  a  week  are  a  very  large 
allowance,  probably  more  than  are  necefsary ; 
seeing  that  with  seventy-two  bushels  at  one 
place>  which  is  one  and  three  quarters,  and 
one  load  at  another,  all  the  corn  is  saved ;  let 
us  therefore  decide,  that  when  six  horses  eat 
eighty  bushels  of  carrots  a  week,  which  is 
thirteen  bushels  a  week  for  one  horse,  they 
want  no  corn  whatever,  and  will  eat  only  half 
the  hay  of  corn-fed  ones.    This  will  enable 
us   to  ascertain  the  value  tolerably,  though 
not  exactly,  because  we  do  not  know  what 
would  be  the  fair  allowance  of  oats  to  balance 
such  feeding  with  carrots^    The  whole,  turn  of 
the  intelligence  ran  upon  the  vast  superiority 
of  condition  in  which  horses  are  kept  by  car- 
rots, to  that  which  is  the  result  of  corn-feed- 
ing, for  this  evident  reason,  carrots  are  given 
nearly,  if  not  quite,  in  as  large  quantities  as 
the  horses  will  eat ;  but  oats  are  never  given 
in  such  a  manner,  they  are  always  portioned 
out  in  an  allowance  very  far  short  of  such 
plenty.     A  quarter  and  a  half  >  of  oats  would, 
I  am  persuaded,  from  the  general  turn  of  every 
man's  conversation,  be  inferior  to  two  loads 
of  carrots  :  this  at  20s.  is  ll.  10s.;  there  is  to 
t)e  added  the  saving  of  half  the  hay,  which  may 


436  SEORGICAL  ESSAYS. 

be  called  ten  pounds  per  horse  a  day/  or 
seventy  pounds  per  week,  which,  at  50  s.  a 
ton,  is  Is.  4d.  per  horse,  and  8s.  for  siH; 
which,  added  to  ll.  10s.  for  com,  makes  in 
all  ll.  18  s.  against  eighty  bushels,  or  198.  a 
load  :  and  thajt  this  is  a  moderate  calculation, 
appears  from  the  decided  preference  given  by 
several  farmers  in  favour  of  carrots  at  15  s.  a 
load,  against  oats  at  20s.  a  quarter,  not  reckon- 
ing the  carrots  by  any  arbitrary  estimation,  but 
supposing  themselves  forced  to  buy  the  one  or 
ihe  other. 

The  prime  cost  is  calculated  at  7  s.  a  load ; 
and  that  this  is  fair,  will  appear  by  the  follow- 
ing articles; 

<£*.     i.    d* 

Rent,  tithe,  and  poor-rates O  15  0 

Ploughing O  7  0 

Harrowing,&c O  1  0 

Seedy  and  sowing ...O  6  0 

Hoeing..... • 0  18  0 

Taking  up  ten  loads,  at  1  s.  2d 0  11  8 

£l   IS     8 


The  tenth  of  which  is  5s,  lOd.  or  per  bushel 
one  penny  three  farthings ;  call  it,  however, 
2d.  per  bushel,  or  6s.  8d.  per  load;    and  if. 
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to  square  with  one  lu'ticle  of  intelligence^  it  is 
made  7  s.  it  will  not  amount  to  twopence 
farthing  the  bushel.  Here^  therefore^  another 
view  op^ns  upon  us,  which  is  the  farmer's 
profit :  the  carrots  are  worth  in  feeding  his 
team  15  s.  but  they  cost  him  only  7  s.  he  has 
therefore  the  advantage  of  8  s.  a  load  as  the 
grower,  on  all  his  horses  consume,  and  on  an 
average  41.  an  acre. 

Another  way  by  which  a  friend  made  his 
calculation,  was  this : 

At  one  load  and  a  half  of  carrots,  nine  loads  H  modef'- 
ate  acre,  lasts  six  horses  six  weeks  (N.  B.  He  was  in* 
clined  to  think,  from  the  intelligence,  that  one  load  and 
a  half  ought  to  be  esteemed  the  proper  quantity)  and 

save  six  quarters  of  oats,  which  at  20  s.  is £  6    0    0 

Three  and  a  half  cwt.  of  haj  a  week  saved : 

21  cwt.  at  2s.  6d f,  12    % 

£%  12     6 
The  carrots  may  cost • ., •#••». ..3     S     0 

Farmer's  profit  per  acre,  by  feeding  horses. ...^jfs    9    6 

It  admits  of  various  calculations;  but  view 
it  in  any  light  you  please,  the  result  is  nearly, 
Aough  not  exactly,  the  same. 

Two  facts  result  most  clearly  from  this  in- 
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have ;  to  plough  very  deep ;  to  hoe  with  great 
spirit ;  and  to  banish  corn  from  their  stables, 
as  a  mere  luxury  and  barren  expense  that 
ought  to  be  extirpated ;  an  effect  that  flows 
very  fairly,  from  the  preference  which  the 
instinct  of  the  four-footed  inhabitant  generally 
gives  to  carrots. 


ESSAY  xxvm. 

On  the  Atmosphere^  cojuidered  as  Natures  grand 

RepositDry  of  Maimre. 

JL  HAT  we  should  seek  or  expect  manure 
from  the  air,  will  by  many  persons,  be  deemed 
a  very  chimerical  hope.  However  fantastical 
this  may  appear j  it  is  not  lefs  agreeable  to 
reason,  than  confirmed  by  experience,  that 
the  atmosphere  is  replete  with  real  material 
substances,  whicli  though  too  much  sub- 
tilized and  refined  to  become  the  direct  ob- 
jects of  our  senses,  aflTord  the  true  and  genuine 
pabulum  of  plants,  without  which  the  whofc 
vegetable  kingdom  would  languish  and  final!/ 


decty  and  expire.  Fmm  wfietice  these  svh^ 
Mancts  ortginale,  and  how  they  are  from  timc^ 
to  time  soppKed,  is,  I  coneehr^,  a  queitkm  of 
iio  Yttj  difficult  sohitiott. 

It  is  a  £sict  citablisbed  by  imirenal  eitpe** 
rieace,  that  all  aaimal  and  tegetable  ^iub* 
MaMes^  when  reduced  by  corruption  and  pu- 
trefection,  become  the  means  of  enriching  and 
ttiTigorating  the  car^^  and  of  increasiiig  its 
fertility.  Of  the  amazing  quantities  of  each 
ef  these  substanoes,  which  are  annually  pro- 
disced^  a  very  small  part  retums  to  the  earth 
in  its  original  form  of  aaimal  or  vegetable 
subatattce.  What  then  becomes  of  the  rest  ? 
Mot  a  grain  of  k  is  annihilated  or  lost.  Upon 
a  tattfol  eMmination  it  Would  be  founds  tiiat 
fhe  soHd  parts  of  all  anlmds  and  vegetaibles 
wMcb  descend  to  die  earth,  and  hf  their 
gmirity  are  fixed  there,  in  their  idtimate  sl»ige 
of  diftolution  and  separation,  bear  but  an  e^t- 
taferae  small  proportion  to  ihe  volatile  parts, 
which  are  perpetually  flying  ofi^  and  mounting 
to  tiieir  proper  stations,  appointed  by  their 
yespettive  specific  gravities.  Observe  any 
large  animal  body,  (a  whale  if  you  please,) 
stretched  out  on  the  earth,  and  see  what 
havock  the  intestine  motion  of  its  own  juices. 
Volume  V.  f  f 
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and  the  depredations  of  the  elements,  which 
are  nature's  working  todsy  will  ma^fje  upon  it 
10  fh^.ppurse  of.  the  ;summer.    in  Utile  xiu>rt 
than  a  twelvemonth,  you  wijl.find  scarce.apjf 
thing  remain,  but  the  solid  bones,  and  firm 
cartilages,  which  knit  them  together...  lihis 
opo-atibn  is  abundantly  accelerated  when..^Qe 
animal,  becomes  a  prey  to,  s^nd  the  jfoQcl.of 
others ;  for,  from  the  experiments  of  SaiK;li(h 
rius  and  Dr.  Keil,  we;  are  afaured^  that  from 
a  half  ta  five-eights  of  all  the  alimeiit  we  takr» 
flies  off  by  insensible  .perspiration  in  the-spaor 
of  a  few  hours.     Of  the  remainder  whjch  de* 
scends  to  the  earth,  little  remains  thesre  Jqo^ 
but  by  a.  farther  fermentation  jand  putre£io- 
tiorijT  a.  new.  sublimation  tak^  place»  aqdio^ 
nishels  its  quota    towards  replenishing   the 
grand  repository.     Finally,  if  we  pursue  our 
inquiries  unUl  the  bones^  the  most  solid p«rts» 
are  resolved  into   their   original   component 
parts,  either  by  the  slow  operations  of  nature, 
or  those  accelerated  by  art,  we  shall  find  the 
atmosphere  has  got  pofsefsion  of  tlie  whole, 
except  a'  most  inconsiderable  part   of  ixfii 
earth,    which  seems  to   be.  the  immutahie 
substratum^  qt  basis  of  all.  material  existence. 

fl 

Haying  shown  that  all  animal  substance  in 
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a  ttate-  of  'difsolution,  •  becomes  volatile  aftd 
flies :aImok  en tireljr.'a way :  let  us.  next  inquire: 
wfavlibedoshes  of  it  then.  Beyond^thetearthV 
attsKtion  ;it  cannot  fly ;  nor  can  it  continpe: 
to; accumulate  there;  for  in  that  dase  long  ere. 
thir^iiie.  atmosphere  must  haye?  been  .in-- 
ftiitely'inore  dense  than  the  eju-th  itsdf. /  Tber 
titothis,  what  had  bees  rarefied  p!nd  voldtilizedt 
by^  the  heat  of  the  sun.  Sec.  in  thed^yt  iscOn*> 
dented  by  the  cold  of  the  nighty  and  by  that 
mdanst becoming  spedifically  heavii^r  than  the' 
cilfaRttaAiibjent  air^ .descends  as  copiously  as* 
iboiCQftded  before,  *  iFbis  then  is  tb^  treasyre : 
iMMeh  -  Ae  heavens  bestow  on  the'edrth;  :to[ 
replchish,  'hitigorah%  :and  render  it  fruitful  j 
^idi 'We  receive  bytnicans  of  fertile  sj^owers; 
^/ snovr,  and deWftJ  7  •        '-.    r;-       :    . 


^/•'. Bet  the  great  impqrtant  question' still' re- 
mahis,~-how  is  the  husbandman  to  avail  him«> 
self  ^f  this  boundlefs  aerial  treasury  ?  AH  garths 
atcf  'mbr^  cur  lefs  of  an  absorbent  nature,  ex-  ^ 
cept  such  which  are  of  a  close  adhesive  tcx- 
turey  and  *  are  already  replete  with  moisture. 
Earth,  -in  its  natural  compact  state,  is  little 
suited  t6  receive  the  beneficial  returns,  of  the 
atmosphere;  if ,  they,  are 'Copious  enough  tO: 

form  a  streani,  they  rtfn*<?flF  as  hastily  as  they 

Ff2 
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ftUj  and  if  bo^  diey^  ate  exhaled  hf  the 
first  dear  sim  or  dijrk^  mvedp.  Ifawki^.  iildr 
or  DO  impioifeineAt*  Ss|Kfienoe  balh  <am^ 
us,  that  these  beneficial  letum  am  nndr 
more  cc^ioiis^  b  wnteathas  Mamcfv  e^pe- 
ehllyif  ithappenatobeAoflljr.  Thebtiabaiid- 
man  then  »ta^pirpafe  his  inMLki  pad  time^ 
to  reeeive  aH  it  ean  bestMs^whieh  is  as  aomck 
astheearAcansuckupaadretain^  lEhisisto 
he  dotte  hjpiwell  ploughing  hisjandaaaeoaalks 
harvest  as  ftnsine^i  will  pannit^  and  if  the 
land  be  stiong,  and  tuiM^iip  mf$f^  k  shettUi 
Me  CR^-plottghed  as  soon  as  oamenicfi^.  ani 
left  in  that  mugb  stela  *f  InrBa  hiespa^Mlft 

die  i|^9r    V^^S^  ^'  ^^^^  ^  ^'^^^  ^^'^  ^ 
large  a  sarftae^  espesed:^  to^  adL  vieiAkadte  # 
weather  through;  ^e  wintei^  the  Inst  Wflik 
have  80^  thMoughljr  pervaded  Ae  clods,  ths^ 
if  taken  in  a  pK>per  teikipefs  thejr  majr  fe  eaiOf 
divided  and  broken  into  a  eompelti>>  fiae^ 
nefs,  imBued'  and<  replete  widi  dit  rich  asri 
fertile  prttictples  of  vegetation.    Biit  if  tba 
knd  in  pi&ug^ing-tums  itp  of  a  shorter  stepk^ 
and  mere  friable  nature,  Vt  rfioold  be  pfe^ 
sentfy  crofi-plougtied,  and*  laid  up  ih  yof 
narrow  single  ridges.    Being  dragged  acsiii 
tiie  ridges  after  a  few  drjr  days  eaiif  in  tke 
%pll^  it  may  be  {rfoughed  fiir  the  last  tioie^ 


aad  immadiatily  plaoibcd  or  sown.    In  thcif 

{MrpHfttofy  wtiiMvpWiighiiig^  we  iW14  gp 

«  dwp  at  the  ttapie  of  the  kind  will  penmt  $ 

!(fef  the  move  the  e«fdl  h  dilri<le4»  thi»  deepy 

<will  the  nkimiim  peoetnte,!  aiid  <a9Q|M^i^^ 

Ae  gittter  witt4ie4be^ifaiittty  of  fructifykg 

prkxnpies  deposited.    Ihis  aequM^wty  gl^eat 

fW  it  iv  is  £aur  firooi  btoao^  all  the  advanti^ge 

Afaat  Si  to  be  T»y[>ed  by  tb*  winter  fa)law ; 

iinr  the  baid  mU  be  St  te  be  csopped  vesy 

4Barly  in  the  J^pas^  whieh  ,i«  «a(Maded  witfi 

^Mflf  and  gMrt  iMiviiilBgfe^ 

^  J  remember  4right»  Mt^  Xidl»  jpeakiog 
tOf  the  great  adv|Ultag||e^s  of  good  ^ploughing, 
4i9j(^  a  little  Gunner  having  prejpfued  his  field 
^r  Mwing^  could  ji^^aise  money  .enough  to 
jinrchase  the  seed  until  he  had  lortrthe  seasoq; 
)|)e »there{oiPe  kept  on  ploughing  at  proper.in- 
jtarv^  untiMbe  jBtext  seaseq^  when.be  plated 
9us  field }  fUiliiarvevt  his  crop  was  sonabundant 
.i^t4t4  value  was  mdre  tkm  sjudEBdent  to  pay 
1^  iee-isimple  of  the  field.  31iis>  agree^ly 
^ilo  his  own  theory,  he  imputed  to  the  soils  be- 
t»g  theroughlypuivei^ized  byteil4rated  plough- 

TB^  'iijQprQving,  or  rather  recovering  Iand> 
,5  JFf3 
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to  a  degree  of  fertility  by  fiBtllowing,  »  a 
practice  of  *  great  antiquity.  ■-  Whether  the 
original  practice  was- founded  on  any  cer- 
'  tain  prindiptes,  is^  I  believe^  not  easy  to  be 
*  determined  ;  but  I  never  had  yet  any  reason 
to  thinki  that  modem  husbandmen  followed 
'  the  practice .  upon  the  genuine  principles  of 
nature.''  The  general  notion  . seems  to. have 
been  that  of  letting  the  land  lie  to  rest  and 
recover,  itself/  analagous  to  the  rest  necelsaiy 
to  animal- bodies  after  hard  labour^  but  how, 
or  by  what  means  the  necefsary  prindpks 
were  to  be  supplied,  the  generality  of  hus> 
bandmen  seem  to  have  had  no  idea  ;*  conse* 
quently  coiild  not,  unlefs  by  accid6ht»  usfe  tiie 
'  proper  mentis  to  obtain  the  thing  they  so  modi 
wanted  and  desired.  When  letting  lands  lie 
fallow  m(ians  unoccupied,  that  is  neglected, 
it  IS  the  very  reverse*  of  improvement ;  fallow- 
ing without  ploughing  is  rendering  them  un- 
fertile, and  multiplying  labour  and  expense. 
On  the  other-  hand,  I  cannot  estimate  im- 
provements  by  the  number  of  ploughing ;  these 
depend  upon  being  well  performed,  but  mwc 
especially  on  being  well  timed  ;  two  or  three 
ploughings  will  effect  more,  than  four-times 
the  number  at  an  improper  season ;  that  is, 
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when  the  condition  of  the  land  renders  it  im- 
proper. 

. .    .  .  ^ 
I  cannot  close  this  Efsay  without  admiring 
the  wisdom  and  goodnefs  of  Providence,  in 
establishing  the  wonderful  economy  of  na- 
ture, in   making  the   animal  and  vegetable 
kingdom  the  reciprocal  subsistence  and  sup- 
<poct  of  each  other.    The  animal  may  be  said 
Jto  be  entirely  supported  by  the  vegetable  ;, 
lot  though  carnivorous  animals  eat  no  ve- 
^getable  substances,  unlefs  for  physic,  yet  they 
are  but  a  remove  or  two  from  it,  they  living 
entirely  on  those  that  eat  nothing  else,  as  few 
'of  those  voracious  creatures,;  1  think*  eat  one 
another,  unlefs  compelled  by  absolute  necefsity. 
On  the  other  hand,  we  have  shown  the  great 
support  of  the  .vegetable  kingdom,   is  the 
sustenance  it  derives  from  animal  substances, 
wonderfully  prepared  by  the  elaborate  chy- 
onistry  of  nature.     Thus  by  an  unceasing  re- 
.volution,  both  kingdoms  are  bountitully  pro- 
4^ided  for,  by  means  established  by  the  great 
Author  of  Na  jre,  the  adorable  object  of  owr 
gratitude. 

Ff4 
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ESSAY  XXIX. 

On  lie  RepToductioH  qf  ihekead  oj ike  Garitn  SmU^ 
md  of  other  farts  rf  Ammds. 

Xhat  the  learned  and  curious  may  Ae 
more  readily  be  convinced  of  this  admirabk 
reproduction^  it  wtH  be  most  useful  ta  de- 
monstrate, that  the  parts  composing  the  new 
regenerated  head  are  not  in  the  least  respect 
different  from  those  of  the  old  one  cut  of. 
But  we  are  unab}e  to  accomplish  this»  iialB» 
with  the  aid  of  anatomy,  we  bepome  ac- 
quainted with  the  parts  constituting  the  bead 
of  the  snail,  which  are  much  more  numerous 
and  complicated  than  at  first  sight  could  be 
credited. 

When  one  of  these  reptiles  extends  as  fir 
as  pofsible  from  the  shell,  it  exhibits  the  whole 
neck  and  head.  From  the  anterior  part  of 
the  htter  proceed  the  four  horns,  that  is,  the 
two  larger  above  and  the  two  smaller  below. 
When  completely  elongated,  each  terminates 
in  a  globule;  but  in  the  larger  is  a  blacl( 
point,  generally  thought  to  be  the  eye.     Im- 
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mediately  bcfew  the  smaller  horas^  the  lips 
appear  2  and  when  they  open»  while  the  aaimal 
feedfii  the  teeth  are  seen.  All  these  parts,  as 
well  as  the  oeck»  are  covered  with  minute 
glandular  granuli.  (bmewhat  similar  to  those 
of  a  strawberry^  or  like  shagreen.  But  this 
shagreen  on  the  horns  and  lips  is  finer  than  on 
the  head  and  neck.  The  und.er  part  of  the 
fiuul  is  not  shagreened ;  on  the  contrary,  it  is 
nery  smooth  and  slippery.  Some  naturalists 
call  it  the  foot,  and  not  improperly,  from  sup- 
porting the  animal  in  its  progrelsion.  This  is 
all  that  the  eye  can  perceive :  we  are  obliged 
to  use  the  scalpel  for  penetratiag  the  iDterior 
<^  the  head^  which  is  the  object  of  our  le- 
scvch.  A  snail  cannot  be  difsiected  alive: 
.JfpmtHcr  much  it  is  es^tended^  it  contracts  en* 
tisely  at  the  slightest  touchy  and  retiring  pre* 
cipitetely  into  its  dwelling,  lies  in  concealment 
ibcre.  On  breaking  the  shell  for  examination, 
ibis  head  and  horns  are  found  retracted  in  such 
a  manner  within  the  body,  as  renders  it  ex* 
tremely  difficult  to  make  observations  on  them 
conveniently.  The  easiest  method  to  follow 
is.  tfiat  pisoposed  by  the  great  Swammerdam, 
JA  his  excellent  treatise  on  soail^  which  is 
lulling  them  slowJy  in  water:  then  they 
Hhaost  always  remain  mJix  the  head  and.  neck 
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extended  from  the  sfiell^  and  the  horns  pro- 
truded. In  such  an  advantageous  situation^ 
when  the  skin  of  the  head  is  longitudinally 
divided  with  fine  sharp  scifsars,  there  im- 
'  mediately  appears  the  brain  divided  into  two 
lobes ;  from  the  under  part  of  which  originates 
the  medulla  oblongata,  and  from  above,  the 
nerves :  four  are  inserted  in  the  four. hems, 
and  extend  to  the  extremities ;  the  other  six 
divaricate  to  different  parts  of  the  body,  as  Ac 
muscles  of  the  skin^  the  mouth,  throat,  and 
palate. 

As  far  as  I  know,  Swammerdam  was'  Ac 
'  first  who  observed  that  the  brain  of  the  sdal 
is  moveable,  and  that  its  mobility  arises  ftm 
some  muscles  to  which  it  is  attached.  Bjf 
means  of  these  it  is  drawn  towards  the  fm 
part  of  the  head,  or  is  extended,  according  to 
the  different  motions  of  the  body.  When  the 
animal  stretches  considerably  from  its  shcili 
the  brain  is  commonly  situated  above  the 
<Esophagus. 

It  has  already  t>een  observed,  that  the  blaci 
point  at  the  extremity  of  the  horns  is  com- 
monly thought  the  eye ;  and  such  an  opinion 
seems  very  reasonable.     Indeed  the  Angular 


9AHlit3rrdFertlie:  often-named^  Dffidf  iMf tvkfiA, 
ttftd  the  ai8istance<>f  ptfw«ifQi  magliifiWs;  Wife 
Ubie'tH  i$scover  the  principal  paim  that  cha- 
nu:terize  the  organ  v  of  vifttoH';':  the'^  utea;  ^t 
three' htamours,  and  the  arachnoid;  iht^aring 
the  chi^fttalline  lens.  I  haTb  :sticc6)C^ded  in 
sbfliciently  distinguishing  dU  these  parts,  ex- 
€^  the  aqueous  and  vitreous  humours,  which 
jt  >  has  never  been  in  my  power  to  discern 
clMrly;  but  this  I  rather  ascribe  to  my  ih«- 
Mbfiity  in  examinations  so  minute,  than  to  the 
litaHexistence  of  the-  parts.  Of  the  four 
jicsves,  proceeding  from  the  birain-  to-'thi 
iMttVy  two;  which  we  shall'  denominated^ 
0|>tic^^  are:attached  to:  the  eyes,  4Bid  j&nlmg^ 
iierkind  of  gourde  or  rather  ^ai^sbaptiA 
below.  These  4ieiimtia«e4xiuft^^^b^ 
whose  action,  at  the  animal's  pleasure,-  both 
large  and  small  horns  are  retracted  and  con- 
<M|tid:  Jri  the  body ;  alnd  the  eyes,  by*  this 
-itcfiiis^  ^  ate  dlso  concealed,  %6  be  sector  fVoni 
tsttlemal  injury. 


t . 


*^  -On  removing  the  brain,  the'* oesophagus  is 
•distdveied,  which  is  membtaiJacfeoui?,  '*and 
-iFurrowed  by  the  finest  4bngituditlal  ridges  of 
ytlivid  ash  colour.  The'sidefe  are  extreWdy 
ftfliooth ;   and  it  contract!  ^^  ^t '  gradually 'ap- 


M9  #ii9ft«ieA<r  nuAWM' 

«Mi  a  isaHotts  jaMr«  to  nMdi  It  finsl^  <nd  t 
tM^i  of  n  corscMi  sifestaacc»  chotmit  i» 
iMsodMd  dmffeiJikem  omenta  tfiiint«< 
,tiy  some  shiip  fmmiiiMit  f^ots^  whidi  feoi^ 
in  a  cerlam  maniief»  m  numjr  noit 
ileedii^  though^  pvof^riy  «peakifi6»,  tbc 
has  duly  one  i  «id  this  k  tbaiff  fow  t^  «ail^ 
«)lylooth.  Li  the  towar  part  of  Ae  mrtl 
iadM  toogiias  prorided  wkb  a  aoMril  JUii  «f 
cpmeaus  substanea.ak  the  qtrcBMly^ 
aaot  .1$  fiascdin  a  haHoir  semia 
IChesa  Me  Ae  chiof  fttrtoof  tbe  hsud^jmaitlmi 
(a  aiinibar.  af  jauadas  maving  Anu  ^ni-s 
<ba  daaor^itiaft  «f  4heie  daea  naft  tfeaai  i» 
poitaott  I  shaU  negketit  altogethaiv  ^msMmH 
committing  any  fiult  by  ithe  omifiaaik 


When  I  fiist  discovared  ithat  taatb 
aatad  the  boras  aad  sevaied  baad»  9meni  fls> 
losophers inquived  what  motiraa orieasaiiaia- 
<iuced  me  to  suppose  these  parts  coald  be  la- 
produced;  and  it  is  not  ioipiiobitbla  diaC^ 
aaine  quesdon  may  occur  to  sonde  xAu  pis- 
aons,  to  whom  I  shall  briefljr  aoaiaei^  as  | 
have  hitherto  doae.  Previous  to  angagiag 
with  the  icproductiopis  of  soailb  I 


j^hycd'Win  tbow  of  tiMiB^wiiitli8>^coiic6rti{iis 
wAAA  (Itefe  is  a  eliapteyin  my  Phkk^mo^s^ptt' 
U  R^ffodmtkmi  jMmaM,  uA  ofttn  bad  decar 
mn  ta  ebaerve  keir  miieli  Ae  fepfoduatkn/^ 
wis  promcAetf^  when,  pfotected  fnm  tbtimph- 
nas  of  the  open  ^^  bjr  temiiait^  covsied  in 
moist  tafth  or  dung.  Thb  iFcry  simple  tf<* 
maik  recalled  to  my  memosy  the  state  of 
snils  mutilated  in  certsun  parts  of  the  body. 
]  liad  seeft  them  shut  themselves  up  within 
tbeir  portable  dwelKngs,  elosiog  the  mouth 
Iffidk  diat  viscous  substance  whtcb  exudes 
kcm  the  body,  so  that  the  air  could  with  the 
jfjsatest  diflkulty  get  aceefiL  I  then  »e^ 
AfeclBd,  that  a  mvtilaled  snails  retiMd  willlthi  • 
ifs  sbeH^  MmI  shut  wp  with  tie  cmmlmg,  was 
itt  ft  nmitar  ntuatiM  to  deo^ritated  ewth^ 
wetma  deposited  iti  mdillened  eardk  IIhs 
iiiidei«d  me  desMOM  taexamioe  wbeifeler  die 

• 

asHM  fTOuld  happen  to  soails  as  to  worms  ^ 
mod  my  experiments  began  vnA  cutting  off 
At^hoifM^  whwh^^ewiy  ofte  knows,,  am  ao  1^ 
jfttrtenttce  of  the  head» 

'  That  the  section  of  die  bona  maf  be  oomn 
jfletit,  it  is  material  they  shoidd  bo  fully  pro* 
Hided  from  the  head,  wMdl  ensues  vA^a  the 
ftttitiCtttfthes  oonsiderably  fixKD  its  shelly  Aft 
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vrhole  four  then  heiQg  extended*  they  may  be 
cut.  out  by  the  nx>t.  ,  If  two  a^  divided^-i-dieL- 
larger  for  instance*  the  smaller  ^re  instantly  le-' 
tracted  within  the  head,  smd  the  sqail  partly., 
wit})4<4?rs  into  Its  shell  \  but,,  in  general*  it- 
sooq,. appears*  displaying  the  smaller  rhonuL 
Hepce*  the  experimentalist  may  cut  pff  all : 
four  one, by  one*  if  he  chooses.    Tliough  die 
animal  is  so  mutilated*  the, head  and  neck  aie 
frequently  protruded  from  the  shell  the  same- 
as  when  .untouched. 

A  drop*  and  sometimes  a  little  stream  of: 
transparent  fluid*  tending  on  cerulean  cotoWyf 
profpeds  'from  the  part  where.,  the  •  sdubttfti 
divi^e.die-hpnf^flhif  arises  from  the  nqitvf): 
of  .the  glandular  substances*  In  examinuigT; 
the  Jiead*  now  deprived  of  .homs»  we  dis^ 
cover -fouripointed  tmnk9;  the  points  being- 
occasioned  by  corrugation  and  contraction,^; 
the  root  of  the  horn*  where  it  has  been.cQ|..: 

If  we. turn  to  the  separated  horns*  ..which  ad-^' 
here  to  the  scifsars*  we  observe  that*  immedi^  • 
ately  after  division,  they  swell,  because  they 
become  considerably  shorter.  .  The  .  skin* 
where  divided*  either  corrugates  so  naudi  that, 
the  plane  of  section  is  imperceptible*  ^or  it. 
enlarges  to  cover  the  optic  nerve  and  musdes^ 
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luoving.the  hprps...  The  black  eye  cftndijues. 
vkible  at., the  ex^i^eijQity  of  the . larger  hoi:ns^ 
aftfr.  division  i^^pmeitinqes^  however^  it  disagr. 
p^a^St^rHOt  but  it  remains  in  .the  separated 
hf>m:  Jt  is,  retraqted .  and  buried  within^  as 
dffsectipa  proves .  -      ^  .i 

-'    ■  .  •  ■         '  - 

The  parts  of ^  several  animals,  we  know, 
QOin^inue  to  move  and  live  after  separation,  for 
a. .given  time.  Such  is  the  case  with  scolo- 
pendra&y  earth  and  v^ater  worms,  cut  in  pieces , 
but  particularly,  the  tails  of  lizards  and  water 
iiewt9,  which,  for  soo^e  tinie,  will  move,  bend^ 
^ffd  4i;^p,about,.  though  cut  into  several  parts*. 
SH(l4i(U|ertjh$  reverse  endues  with  an  inameiise. 
]]HmW  :Qf  jai^isiv&lsy  sp  •  t^^  the  n^emb^rs, 
KbQpeyer..:se|^aiated  .fi^m^  the^  body,  lose  all 
aaxiibltac^of  life.and  motidp.  •  Snails  are  aki.i> 
tOftfaeee.  Scarcely  are  the  harnsicot-pff  vvheA 
^bej^jbfi^come  motionlels,  or  are  only  slightly 

coilrubed  for  a  few  seconds.  No  symptoms, 
of  life  are  after  wards. evident,  when  stimulated 
witb  a  pointed  instrument* 

r 

*.:«I£  tl}e:  mutilated  snails  are  examined  in 
tyv90ty  or  twenty-five  days^  it  is  not  uncom^ 
noM^tP  ;find  the;  rpdiioents  of  a  reproducing 
bpa#::;But:^is  reproduction  is  very  different 
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fh>m  that  observed  in  other  animals ;  and  here 
is  one  of  those  useful  ilKistrations  which  teach 
us  to  distrust  analogical  reasoning.  The  fr- 
mous  Reaumur  first  showed*  that  die  prfaci* 
pie  of  reproduction*  in  the  fimbs  of  the  firesh 
water  cray-fisb*  began  with  a  fittle  cone  in 
the  centre  of  the  trunk*  whose  base  was  in- 
finitely smaller  than  that  of  the  trunk*  and* 
by  the  procefs  of  time  alone*  became  equal  to 
it.  A  similar  phenomenon  has  been  obserted 
by  the  celebrated  Bonnet*  in  his  earth  and 
fresh  water  worms.  The  same  appearances 
have  been  exhibited  to  me  by  the  tadpoles  of 
frogs*  and  by  water  newts*  in  reproducing  the 
tail  and  limbs.  The  rays  of  sea-rtars,  whMliM 
casually  destroyed  by  the  biCe  of  an  iwiiMlj 
or  cut  oflf  by  men*  protrude  a  litfle  cone  or 
tongue  from  the  middle  of  the  trunk*  whidi  is 
the  expanding  germ  of  the  defective  portioQ. 
And,  in  my  voyage  in  the  MediterraneaQ* 
during  summer  1781*  I  saw  several  stars*  that 
had  lost  the  rays*  budding  these  cones  of  di^ 
ferent  sizes ;  particularly*  the  astenas  nulmi 
of  Linnaeus ;  several  of  which  I  preserve  in 
the  great  Museum  of  Natural  History*  in  the 
University  of  Pavia.  But  the  truncated  hem 
ef  a  snail  does  not  advance  in  this  manMV. 
The  trunk  itself  rounds  into  a  little  bottOD  if 
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a  blueish  colour^  which  becomes  larger  and  the 
colour  darker;  and  at  the  summit,  if  we  speak 
of  the  larger  horns,  is  a  prominent  black  point, 
which  is  the  eye.  The  reproduced  part  con- 
tinues extending,  and,  in  a  short  time,  the 
new  horn  equals  in  size  its  unmutilated  fello  w« 
In  .the  same  manner  are  the  small  horns  re« 
produced* 

If  a  half",  third,  or  fourth  part  is  cut  off,  in- 
stead of  the  whole  horn,  as  has  hitherto  been 
iopposed,  reproduction  equally  takes  place,  in 
the  like  circumstances  as  we  have  mentioned. 
This  is  the  more  common  course  of  nature  in 
reproducing  horns:  sometimes,  however,  the 
tnlnk  becomes  long  and  pointed,  instead  of 
round.  The  point  in  time  enlarges^  and  forms 
into  a  globule ;  the  rest  proceeds  on  as  al- 
ready related.   . 

The  snail  mdkes  the  skme  use  of  the  new 
horns  as  it  did  of  the  Old,  whether  by  pro- 
truding them  from  the  head,  extending,  con- 
tracting, or  concealing  them,  or  by  displaying 
their  acute  and  liv.ely  sensibility  J  SO  th^t,  on 
the  most  gentle  touch,  they  are  suddenly 
withdrawn  and  put  in  safety. 

Volume  V.  Q^ 
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'  All  tfaeio  facti  seemed  to  afiaie  am^  Ihtt 
the  number  of  parts,  eonttitutuig  ilic  divided 
party  would  be  exactly  the  same  indiepcntimi 
regenerated.  But,  \^ishing  to  ascsertaia  A0 
truth  by  the  most  minute  anat&mical  cxawmmt 
tion>  with  a  very  fine  iroh  instnrtient,  I  Wd 
open  several  reproduced  horns  $  however,  I 
could  not  discover  the  smallest  diffbienee  ba* 
tween  the  new  and  the  old.  The  same  skin, 
externally  shagreened  and  widiin  full  of  glan- 
dules, appeared;  the  same  muscka  moving 
the  horns ;  the  same  nerves  proceeding  to 
their  extiremities,  and  their  enlarging  into  an 
oval  bulb ;  in  short,  the  same  parts  oon^n- 
sing  the  eye ;  therefore  it  would  kave  been  im* 
pofsible  to  distinguish  the  newhoma  fiMHIlif 
old,  if  I  had  not  vntnefied  Uieir  origin  and  in* 
crease,  atid  if  a  slight  contractbn  of  the  sUb 
had  not  sometimes  remained  at  the  phce  finsa 
whence  they  began  to  shoot,  ot  a  little  pRH 
jecting  eminence  which  marked  iSat  pfoCbc 
spot  where  the  new  horn  had  originatnd 

A  sufficient  degree  of  heat  is  cfsendal  to  die 

succefs  of  this  reproduction.  Tempeiato  is  act 

enough;  and  the  heat  most  be' at  least  6t  ^. 

,  Therefore,  in  Lombardy,  nnd  diflerml  pMs 

of  Italy,  the  experiment  should  be  commented 
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Jji  the  be^nnii^g  of  sprbg.  What  I  say  of 
htMtf  respecting  reparation  of  the  horns,  also 
j^Pplks  to  the  head,  of  which  I  an>  about  to 
tRat.  As  the  sttQmer  then  approaches,  the 
jboms  are  quickly  repwed.  With  regard  to 
the  time  requisite  for  complete  reproduction, 
two  months  in  general  suffice  for  whatever 
part  of  the  horns  b  to  be  regenerated  It  may 
also  be  remarked,  that  although  the  repro* 
Ruction  seldom  foils,  I  hare  sometimes  been 
unable  to  obtain  it,  notwithstanding  the  muti- 
lated snails  were  kept  whole  years. 

We  have  seen  that  the  constituent  parts  of 
the^snairs  head  are  a  shagreen  skin,  two  lips, 
$Dd  two  mandibles,  with  a  lunar,  tooth  fixed 
in  the  upper  one :  the  tongue  inserted  into  a 
semilunar  cartilage,  part  of  an  qgwphagus; 
jtbe  brain  divided  into  two  lobes,  and  sending 
ibrth  ten  nerves,  besides  four  horns  of  different 
sizes.  These  practical  remarks,  however, 
are  sufficient  to  ascertain  that  our  experiments, 
on  the  decapitation  of  these  reptiles,  have 
.been  correctly  executed.  If  all  the  various 
parts  formed  a  head  similar  to  that  of  most  in* 
a^ts,  I  mdan  of  a  globular  figure,  or  were 
comprehended  in  a  part  easily  distinguished 
from  the  rest  of  the  animal,  one  could  at  009^ 

Og» 
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see  where  it  began  and  ended;  consequentif 
the  exact  place  where  the  scilsars  or  knife 
ought  to  be  applied^  would  be  known  widxnit 
any  hazard  of  error.    But  the  head  of  snaib 
is  otherwise  constructed;  when  out  of  tbe 
shelly  the  body,  if  we  omit  the  horns,  is  a  rude 
figure  of  a  cone,  of  lefs  diameter  before,  and 
of  greater  behind,   where  confined  by  tbe 
opening  of  the  shell.    It  is  a  certain  fact  the 
head  exists  in  the  anterior  part  of  the  cone, 
but  the  difEculty  consists  in  ascertaining  the 
precise  portion  which  it  occupies,  that  we 
may  be  sure  how  much  it  is  safe  to  cut  off. 
To  acknowledge  the  truth,  no  absolute  ruk 
can  be  given,  on  account  of  the  continuar  ex- 
tension and  contraction,  the  swelling  and  di- 
minishing of  the  cone  when  the  snail  is  in 
motion.    I  have  commonly  found,  that  the 
head  extends  from  the  obtuse  extremity  of  the 
cone  to  about  a  line  beyond  the  larger  honis» 
when  the  snail  stretches  to  the  utmost  from  the 
shell,  and  there  the  section  may  be  made  so  as 
securely  to  take  away  no  more  than  the  head. 
But  if  these  limits  be  pafsed,  so  as  to  cut  off 
some  part  of  the  body  along  with  the  head, 
then  we  are  almost  certain  of  the  animal*i 
death. 
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'  The  snails  on  which  my  experiments-have 
been  made  with  the  greatest  succefs  are  of 
three  species ;  the  Helix  pomatia,  nemoralis^ 
and  lucorum,  to  avail  myself  of  the  appella- 
tions of  the  nomenclator^  Linnaeus. 

Having  obtained  reproduction  of  the  horns, 
it  occurred  to  me  to  examine  what  would  ensue 
on  severing  the  head ;  but  apprehensive  that  the 
snails  would  die  before  repairing  the  whole,  my 
^periments  were  begun  with  truncating  a 
part  only,  which  was  that  (iree  of  the  larger 
horns,  and  comprehending  the  lips,  the  man- 
dible,  and  tooth;  the  tongue  and  the  two  lefser 
horns ;  besides  the  muscular  involucra,  or  in- 
feguments.  This  portion  I  shall  hereafter 
call  the  half-cut  head,  for  the  sake  of  brevity. 
That  the  division  may  be  property  conipleted, 
it  is  requisite  for  the  snail  to  be  fully  extended, 
and  the  part  then  cut  clean  oflF  with  scifiars, 
making  the  section  perpendicular  to  the  axis 
of  the  cone.  But  the  operation  has  not  uni« 
formly  succeeded  according  to  my  desire. 
The  head  of  the  snail,  as  already  observed,  is 
extremely  sensible,  and  scarcely  is  the  touch 
felt,  when  it  suddenly  contracts  and  retires  : 
or,  if  it  is  extended,  it  turns  about  in  various 
directions.    Thence  the  section  ofVen  fails  of 

2  Ggs 


462  G^ORGtCAI,  ESSAYft. 

succels,  if  it  is  made  obliquely,  apd  the  half 
head  is  not  exactly  severed.  But  as  I  judged 
it  of  the  utmost  importatice,  to  the  accuracy 
of  the  experiment,  to  learn  what  parts  only 
were  cut  off,  that  it  might  be  known  whether 
the  whole  would  afterwards  be  reproduced, 
should  such  a  reproduction  actu9lly  exist  in 
nature,  I  imposed  a  labour  on  myself,  which  t 
bad  not  done  in  my  experiiqents  on  the  re- 
productiops  of  cjther  animals ;  and  this  was 
^n  anatomical  examination  of  every  half  head 
immediately  on  separation.  I  put  the  deca- 
pitated snails  ipto  so  many  small  vefsels,  each 
numbered  {he  ^ine  as  in  my  journal^  along 
with  a  brief  anatomical  description  of  die 
parts  of  each  divided  head.  Thus  there  was 
no  danger  of  mistake  in  my  e:|pperimepts;  an4 
I  could  also  )eam  whether  the  parts  repaired 
corresponded  perfectly  in  figure  and  sixe  to 
the  parts  cut  off.  After  these  remarks,  which 
it  is  proper  to  make,  we  m^y  pafs  to  the  nar- 
rative of  the  results. 

Immediately  after  amputation,  th^  snail 
retires  with  the  greatest  precipitation  to  con- 
ceal itself  in  the  shell ;  and  frequently,  in  the 
act  of  retiring,  emits  a  gentle  hifsing,  which 
arises  from  the  difficulty  which  the  air  finds  io 
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escapmg  from  the  respiratory  canals  that  being 
bx  some  measure  contracted  by  the  sudden 
contraction  of  the  body.  Notwithstanding 
this  enormous  wounds  the  snsuH  sometimes 
soon  afterwards  comes  out»  and  begins  tP 
crawl  about  in  the  same  manner  as  when 
untouched;  but  the  reverse  generally  happens, 
liowever  there  is  a  v^  easy  method  of 
Jbrcing  the  snail  out  for  the  purpose  of  viewing 
and  examining  the  wounds,  which  is,  breakiqg 
.#  little  of  the  shell  behind  with  repeated  gentle 
fkrokes  of  a  key  or  the  handle  of  a  knife :  the 
SDiul»  irritated  by  the  blows,  appears  in  what- 
•  ever  degree  of  reproduction  the  head  should 
•Ik*  To  avoid  usdefii  repetition,  I  shall  here 
•kierve,  that  such  expedients  have  prevailed 
%henever  the  snail  refbsed  to  appear,  and  gave 
;me  an  opportunity  of  seeing  the  cut  if  lately 
aade«  or,  indeed,  the  rudiments  and  jMcogreis 
of  the  reproducing  heads.     When,  the  portion 

is  cut  off,  some  of  that  Uquid,  which  in  snails 
supplies  the  place  of  blood,  escapes :  it  soon 
stems,  because  the  trunk  immediately  begins 
to  corrugate  and  diminish,  so  as  almost  to 
disappear;  and  in  its  place  is  observed  a 
slight  incavation,  where  no  marks  of  the  cut 
are  visiblci,  The  snails  thus  decapitated  for 
'  the  most  part  fix  to  the  veisels  containing 

Gg4 
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them:  they  conceal  themselves  in  their  habits* 
tions,  covering  the  mouth  with  their  whitish 
operculum,  produced  by  the  tenacious  matter 
which  exudes  from  the  body,  and  there  they 
remain  motionlef^  for  many  weeks,  or  even 
fbr  complete  months. 

When  forced  to  come  out,  in  thirty  or  forty 
days,  the  naked  trunks  of  some  appear  without 
any  marks  of  reproduction  ;  but  others,  if  the 
weather  has  been  warm,  exhibit  a  fleshy  gfo- 
bule  towards  the  middle  of  the  trunk,  veiy 
soft,  and  of  a  whitish  ash  colour,  in  which 
there  is  no  organization,  either  without  or 
within.  However,  in  eight  or  ten  days  more, 
organization  is  sensible  in  the  globe,  then 
become  much  larger.  The  rudiments  of  the 
lips  are  evident,  as  also  those  of  the  small 
horns,  the  mouth,  and  tongue,  and  a  mem* 
branaceous  dark-coloured  substance,  which, 
from  being  fixed  in  the  upper-jaw,  and  cutting 
through,  shows  it  to  be  the  regenerating  tooth 
of  the  snail.  These  parts  develope  further, 
and  grow  more  conspicuous ;  they  succe&i vely 
occupy  greater  space  in  the  trunk;  and,  in 
two  or  three  months  at  most,  the  divided 
head  is  repaired  in  such  a  manner,  that,  unlefs 
from  the  lighter  colour,  it  is  not  distin^ishablc 
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hem  the  old  one.  Thk^  besides  extenud 
^•pection,  is  demonstrftted  bf  anatomy. 
When  the  new  head  is  laid  open,  the-  samcr 
parts  are  seen,  corresponding  in  nuaiber» 
figure^  and  sin^  to  those  pre*existing  in  the 
iM,  which  were  scrupulously  enumerated  19 
my  journal  of  each  decbllation.  I  cannot 
iionvey  a  more  sensible  idea  of  this  .repro*^ 
dnction  to  my  readers,  than  by  comparing  it 
to  an  unexpanded  flower.  Considering  the 
nidiments,  they  are  a  bud  or  little: globe,  con* 
^sisting  of  membranes,  so  involved  and  aggre- 
'gisted  among  themselves,  that  we  cannot 
discover  the  figure  of  the  leaves,  or  petals,  as 
they  may  be  called.  These ,  petals  gradually 
pome  into  view,  at  first  obscurely  and  con* 
fusedly,  then  so  distinctly  and  evident,  that 
'  (every  one  may  recognise  them  as  the  bud  of  a 
flower.  ■  In  this  manner  does  the  involution 
of  the  expanding  parts  become  visible  in  a 
jreal  regenerated  head. 

This  f pmplete  reproduction  is  very  far  from 
succeeding  in  all  snails.     Two  most  minute 
globules  often  proceed  from  the  trunk,  in  one 
*  of  which  are  the  rudiments  of  the  smaller        f 
horns :   the  other  comprehends  the  rudiments        ' 
of  the  lips,  the  mouth,  tooth,  and  tongue.    In 
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pnctb  of  liaie»  the$e  gUbulet  aie  united 
together^  fonlluiig  one  onl/^  boA,  hj  furter 
wifokling»  oottslitote  the  hatf  liMdL  It  it  atC 
mutual^  tbafe  dtie  of  the  two  repiodjwfd 
hoim  ne^  attains  the  natuial  lengdi,  or  h 
^storled^  or  that  one  lip  is  saaHer  dian  ^ 
tahen.  or  even  tiiat  the  new  head  h  quite 
ioclmed  tb  one  wde,  or  a  hoUow  or  conttactioa 
between  the  new  and  the  oM^  or*  ia  short 
that  tb«  head  i$  not  repdred  at  all  i  and  after 
•is  moiltbs,  nvft  after  a  whole  year,  the  naked 
trunk  alone  appears^  when  &e  snail  coMi 
jbrtli.  When  ^e  cut  is  peipendicular  to  the 
aocis  of  the  cone^  I  btve  aliAost  unifixa^f 
dhserved  that  reprodaction  has  perfect  sucoei^ 
and  that  monstrosity  and  auch  anomalous  ftQr 
doclions  frequently  happen  when  the  cutis 
oblique,  and  the  bhmtnels  of  the  sciisan  pie- 
vents  the  head  from  being  at  once  divided, 

1  half  decapitated  three  hundred  and  twenty- 
two  snails  at  different  times :  the  beads  of 
one  hundred  and  twenty-six  were  comfdctely 
repaired.  Thirty-one  bad  different  degrees 
of  monstrosity  or  deformity.  Fourteen  bad 
no  reproductions  and  the  remainder  perished*. 


*  I  discorered  ihat  half,  at  well  at  the  wholo  licad, 
Ivould  ba  reproduced  daring  spring  and  lanaier  1708. 
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Thus  t  hivt  learned,  that  cutting  off  only 
half  of  the  head  was  fatal  to  mott  sniuit.  AU 
those  that  repaired  the  wanting  portion,  made 
thii  same  nse  of  it  aa  of  the  old>  lis  wt\l  in  the 
Numerous  and  singular  mbtiotaft  peculiar  to 
this  part,  as  in  taking  the  sustaining  afitntnti 
^uch  as  bread,  lettuce,  ahd  th6  liki^  i  hf  whieh 
means,  from  being  very  much  etnadated  be- 
fore reproducmg  the  head,  they  acquired  thetf 
original  fleshy  fiihieft. 

I  ne:Kt  determined  to  separate  the  head 
entire,  and  endeavoured  to  Make  the  cut  er- 
•ctly  in  that  place,  and  perpefidi<iulaf  to  the 
fleshy  cone  formed  by  the  head  and  neekv 
6ut  the  same  difficulties  afe  found  here,*as  in 
amputating  half  the  head.  Thus  the  motioft 
of  the  animals  prevented  the  cut  firom  always 
being  made  in  the  place  intended.  It  has 
often  failed,  either  from  defect  by  separating 
kfs  than  the  whole  head,  or  from  excefs,  by 
separating  more.  Therefore,  that  pmp^r  ac- 
cufacy  might  be  observed  at  every  decapita- 
lion,  I  undertook  the  same  anatomical  ex- 
aoinations  as  before:  the  snails  were  pre- 
eejrved  in  vefsels  appropriated  for  the  purpose, 
^s  also  an  ejcact  account  of  the  parts  they  had 
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kst  by  amputation.  Four  hundred  and  tweiitj* 
three  were  decapitated. 

All  those  that»  along  with  the  head,  hid 
lost  part  of  the  neck»  perished  s  nor  is  this 
surprising,  considering  that  a  portion  of  die 
curgans  of  generation  was  likewise  taken  away. 
These  organs  originate  within,  on  one  side  of 
die  neck,  and  protrude  by  an  opening  when 
the  animal  copulates.     A  number  mutilated 
of  the  whole  head  perished ;  but  most  of  them 
survived  this  immense  wound,  and  many  com* 
pletely  reproduced  die  head.    But  as  repro- 
duction was  attended  by  different  circum- 
stances, in  various  individuals,  and  all  wordif 
of  being  known,  it  should  be  described  hi  a 
snore  particular  manner. 

w 

If  a  limb  is  cut  off  a  water-newt,  the  head 
or  tail  from  an  earth-worm,  the  reproduction 
that  ensues  is  an  organized  whole,  that  is,  a 
limb,  a  head,  or  a  tail,  in  miniature,  perfecdj 
similar  to  the  severed  one,  and  only  requiring 
to  be  farther  unfolded.  On  the  contrary,  no 
organized  whole,  comprehending  all  the  parts 
of  the  severed  head,  appears  on  the  trunk  of  a 
decapitated  snail,  but  these  parts  are  frequently 
separate  from   the  beginning.     Thus,  some 
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frequently  expand  after  others ;  and  only  in  a 
certain  space  are  they  all  connected  together* 
consolidated,  and  forming  an  organic  wholes 
different  in  little  or  nothing  from  the  old  head. 
The  subject  will  be  more  easily  understood  bj 
exaqaples.  . 

Sometimes  the  incipent  reproduction  is  a 
fleshy  protuberance,  adhering  to  the  middle 
of  die  trunk  by  several  points,  and  in  a  man- 
ner 'detached  from  it,  which  contabs  the 
rudiments  of  the  two  lips,  the  smaller  horns, 
the  mouth,  tongue,  and  tooth,  already  re- 
paired. The  other  parts,  such  as  the  larger 
horns  and  the  rest  of  the  head,  are  wanting 
altogether.  The  trunk  of  another  snail  will 
exhibit  a  large  horn,  already  provided  with 
its  eye,  and  below,  in  a  distant  isolated  part, 
are  observed  the  first  lineaments  of  the  lips« 
In  otters,  the  reproduction  is  a  groupe  of  three 
horns,  two  already  of  their  natural  size,  and 
the  ihitd  only  a  bit  of  skin.  At  first,  some 
produce  only  a  protuberance,  which,  by  at- 
tentive examination,  is  discovered  to  be  the 
lips  involved  and  confined  together.  Some 
ore .  already  provided  with  a  head  complete, 
all  except  one  or  two  horns.  Lastly,  thq 
trunk  will  exhibit  only  the  twQ,  large  hoxps^ 
or  the  small ;  or  one  large  and  one  small. 


But   att  those  partial  rapmdwtioos,  md 
•tbers  thai  ifterwards  appear,  joitt  tofcrlhar 
ki  proeefs  of  time^  and  hf  flieir  wmtfoiha  a 
single  repro^ction»  which  is  the  heui»  md 
tbis,  in  many  enails^  is  n^  In  the  sottliit 
degree  different  from  the  old  one,  ^veapfe  la 
the  lighter  colour;  hy  means  of  whidi  die 
kast  observant  person  can  recagmae  tins  por^ 
tion  reproduced.    In  a  little  more  timei  the 
new  head  acquires  the  same  hhe  as  the  olit 
and  the  one  can  be  distinguished  6oai  As 
ether  only  by    an   asb^coloored  lin^  p8^ 
pendicular  to  the  axis  of  the  neck,  whkfa 
faithfuHy  indicates  Ihe  place  whaoe  tiie  hWe 
has  pafsed  in  mutilating  the  snaB.  Hue  is  Ml 
constantly  a  simple  line}  somedmea'  it  is  a 
deep  hollow,  alinost  always  of  a  whitiA  cdkoTi 
perpendicular  to  the  neck,  if  the  cut  fags  been 
perpendicular;  and  oblique,  if  the  cut  haabaaa 
so.    In  the  latter  case,  the  incavmtipn  ia  fis^ 
quently  greater  where  roost  part  of  the  iMad 
has  been  cut  off* :   and,  in  some  anaibt  an 
enormous  wound  appears  on  one  side,  thottgh 
nothing  is  visible  on  the  other,  or  only  the 
ash-coloured  line.  And  although  lengdi  of  tive 
effaces  the  incavation^  still  the  indication  of 
the  cut,  that  is,  the  line,  will  sometiaKa  le* 
main  two  ybafsf  nay,  even  afiter  so  long  an 


ioteml,  the  head  is  not  illwgjrti  conif^ftfi  ^ 
k  any  want  cne  or  mofe  honif  ;  or  th^e^  nf, 
fotit  iht  whoIe»  haYo  oot  jattained  the  piPEfor 
iiae,  or  aie  gibbous  and  nvHMtrous.  Sach 
aonstrostly  having,  frequently  ocpurreds  I  am 
eaglinrrd  to  suspect  that  it  qriginates  from  the 
•Uiqiuty  of  the  cut,  or  from  bf  ing  more  or 
i«6  advanced  on  tlie  necfc. 


.  The  mofit  indubitable  proof  of  regeneratiofi 
jceaasd  to  be  when  the  heads  began  to  A^ 
However^  I  was  desirous  of  convincing  my^ 
aelf  by  the  infallible  afsistance  of  anatomy, 
-vrittcfa  has  ahrays  demonstrated  that  the  new 
•Iwida^  which  externally  seemed  to  be  com- 
pletely reproduced^  wevt  provided  with  aU 
:the  eomtiCueot  parts  t)iat  I  had  found  in  the 
.«ld  lieadB>  whicb»  in  each  decapitation^  had 
'%e<Hi  emimerated  k>  a,void  doubts  aad  err^r^. 
J  may  add  further,  that  each  new  part  united, 
4nii  aa  exactly  applied  its  moat  imbtiie  fibres 
'to  the  oldt  that  we  should  never  have  known 
'tlie  snails  were  mutilated,  had  it  not  been 
'Indioatttd  by  the  adii^coloured  line  swroifod* 
'iaig^ieiicck. 
i-  . 

•   Hem  I  should  not  negkct  to  obs^rye^  that, 
in  the  same  manner  as  some  snails^  deprived 
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of  half  the  head,  never  reproduced  even  id 
the  longest  time,  the  like  has  equally  hap- 
pened to  several  of  those  totally  decapitated. 
Indeed,  of  four  hundred  and  twenty-three 
mutilated  in   this  way,   thirty-two  did  not 
evince  the  smallest  rudiments  of  reproductioo 
in  a  year ;  ninety *three  could  not  reproduct 
better :  the  heads  of  one  hundred  and  hrtjf 
five  were  regenerated  with  monstrosities;  and 
the  remainder  died.     Reproduction  of  ,tbe 
whole  head  requires  nearly  the  same. time K 
that  of  the  half. 

Should  I  be  asked,  why  there  is  no  repro- 
duction, either  of  the  head  or  horns,  in  dif* 
ferent  snails  ?  I  shall  ingenuously  confefs  my- 
self unable  to  advance  any  thing  concerning 
it  but  simple  conjectures.  As  the  reproduqiog 
and  unreproducing  snails  are  both  of  the  samp 
species,  we  cannot  say  that  some  of  thep 
have  the  property  and  others  have  it  not. 
I  should  rather  suppose,  that  the  reproductive 
virtue  cannot  take  effect  from  the  diseased 
state  of  the  snails  ;  having  uniformly  ob- 
served, that,  besides  their  most  remarkable 
emaciation,  the  exterior  afsumes  a  yellowish 
hue,    which    {cems     the    inseparable    con- 
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comitant  of  snails  affected  by  disease^  and  liabte 
to  perish. 

After  obtaining  reproduction  of  the  head, 
it  was  very  natural  to  think  that  snails  would 
regenerate  other  parts  lefs  efsential ;  such,  as 
the  eminent  collar  which  surrounds  and  oma^ 
roents  the  back  of  the  animal,  when  out  of 
the  shell,  and  the  flat  broad  foot  by  which  it 
is  supported  during  its  motion.  These  two 
parts,  when  cut  off,  were  repaired  in  the 
best  pofsible  manner;    nature    reproducing 

much  or  little^  according  as  it  had  been  cut 
away. 

Uniting,  in  one  point  of  view,  what  we 
have  hitherto  said  of  the  reproductions  of 
stoils,  it  clearly  appears ;  1 .  That  they  can 
mpair  the  horns,  whether  partially  or  wholly 
amputated  ;  2.  The  head,  when  half  is  cut  off; 
8.  That  it  is  as  completely  reproduced,  though 
the  whole  has  been  severed ;  4.  Whatever 
part  of  the  collar  or  foot  is  cut  off,  it  is  re- 
generated. From  which  it  is  evident,  that 
these  reptiles  recover  precisely  the  parts  that 
they  have  lost.  This  is  not  peculiar  to  them, 
for  it  takes  place  in  other  reproducing  animals, 
J  f  a  newt  wants  a  third  or  fourth  of  the  tail> 

Volume  V.  H  h 
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only  a  third  or  a  fourth  i&  reproduced  ^  and 
the  same  may  be  said  of  one  half,  or  the  whole 
tail.  A  similar  phenomenon  succeeds  in  the 
fore  and  hind  legs  of  this  amphibious  animal 
Reproduction  of  the  parts  wanting  only,  ex- 
tends invariably  to  worms,  as  also  to  firogs, 
while  yet  tadpoles.  Besides,  on  consulting 
the  authors  that  have  treated  of  animal  repro- 
ductions, I  find  that  the  same  unalterable  laws 
have  been  observed ;  whence  we  may  establish 
tliis  general  rule,  if  some  anomalies  are  ex- 
cepted, in  animals,  endowed  with  a  lepnh 
ductive  property,  nature  produces  no  more 
than  the  parts  or  organs  of  which  they  have 
been  deprived. 

Hitherto  three  species  of  snails  have  been 
mentioned,  helix  pornalia,  netnoralis,  and/ii- 
corum.  But  are  these  the  only  snails  enjoying 
reproductive  powers?  The  experiments  d 
foreign  naturalists  demonstrate  that  other 
species  participate  the  same  privilege.  Yet 
I  mu^t  acknowledge,  that  my  experimentj?, 
on  others  have  almost  always  been  void  of 
succefs  ;  for  they  have  either  not  repaired  the 
head  or  horns,  or  only  exhibited  the  first  ru- 
diments of  rcj)roduction,  which  termins^tcd 
with  the  death  of  the  animal. 
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But  whence  does  it  arise  that  some  species 
of  snails  have  the  faculty  of  reproduction,  and 
others  have  not  ?  Should  such  a  question  occur, 
I  must  candidly  confefs,  that  I  have  had  not 
sufficient  materials  to  explain  it.  AVas  the 
organic  structure  of  the  reproducing  snails 
very  different  from  those  that  do  not  repro- 
duce, some  reason  might  be  afsigned  for  it ; 
or»  to  speak  more  philosophically,  was  there 
any  disparity  between  them.  However,  no 
such  thing  was  found,  at  least  by  me,  with 
any  certainty,  among  the  various  species  of 
snails  that  either  succeeded  or  did  not  suc- 
ceed in  reproducing. 

This  uniformity  of  organization  in  snails  spe* 
eifically  different,  which  at  the  same  time  pro- 
doces  opposite  results,  as  reproducing  and 
not  reproducing,  is  a  useful  lefson  that  we 
cannot  avail  ourselves  of  analogy  in  reasoning 
from  one  species  to  another  ^  but  that  truth 
may  be  attained,  we  are  under  the  necefsity 
of  undertaking  as  many  experiments  as  there 
are  animals  specifically  different;  and  the 
force  of  this  conclusion,  so  humiliating  to  us, 
is  more  plain  and  evident,  by  throwing  a  tran- 
sient glance  on  the  various  animals  which  na- 
il h2 
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turalists  haire  at  different  tioies  discMrend  t» 
*be  endoived  with  a  reproductive  rktxm. 

When  the  immortal  Trembley  fir$t  diflf 
played  the  prodigies  of  the  polypus  to  the  phi* 
losophical  worlds  it  was  thought  that  the  veff 
simple  structure  of  the  animal  chiefly  coo^ 
tributed  to  effect  them.  Indeed,  the  polypus 
being  destitute  of  a  hearty,  veins^  and  avteriei^ 
and^  consequently,  of  the  teal  ciiculatioa  of 
fluids ;  neither  brain,  spinal  marrow^  or  nermi. 
nor  any  other  concomitant  of  these  paiii^ 
which  are  met  with  in  an  infinity  of  animali^ 
being  found  in  it;  but  the  whole  ^peaxiog 
of  a  gelatinous  and  homogeneous  substance, 
universally  covered  widi  a  number  of  granules^ 
all  this,  I  say,  excited  belief,  that  the  simpfr 
city  of  structure  concurred  in  marking  dbe 
portion  cut  from  the  polypus  become  an  en* 
tire  polypus.  Thus  it  was  thought,  before  tfai 
Genevese  philosopher's  discovery,  that  At 
wonderful  phenomena,  afterwards  seen  in  the 
polypi,  succeeded  in  plants  from  their  very 
simple  structure.  And  the  reproduction  of 
parts  lost  by  other  animated  beings  of  simple 
structure,  as  sea-nettles,  sea-stars,  and  I  may 
also  add,  crayfish,  favoured  the  opinion.    But 
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it  haviog  afferwtfirds  been  found,  tbat  certain 
&«sh  water  worms,  though  much  more  com- 
pound than  polypi,  when  cut  in  pieces^  would 
become  so  many  complete  worm»,  it  was  de- 
iBOOstrated^   tbat  simplicity  of  organization 
was  not  a  condition  requisite  for  the  repro- 
duction of  wanting  parte.     Besides,  this  is 
verified  in  the  clearest  manner  by  earth-worms, 
since  Reaumur  has  found  that,  cut  in  pieces, 
they  multiply  likis  plants ;  which  is  a  phy- 
siological   fact  that  some    naturalists    have 
denied ;  but  it  will  be  put  beyond  all  question 
in  my  Riproduzidni  JninutlL    'When  1  name 
the  earth-worm,  I  speak  of  an -animated  being, 
whose  organization  is  a  thousand  times  more 
complicated  than  that  .of  the  polypus  ;  from 
^ding  the  circulation  of  blood,  and,  con« 
seqoently,  arterial  and  venous  veisels  in  it ; 
an  alimentary  canal,  spinal  marrow  and  nerves, 
and  the  union  of  swo  sexes»  as  it  is  an  herma^ 
phrodite.    Of  the  same  complicated  structure 
is  my  fresh  water  boat- worm;   nevertbelefs 
its  reproductive  faculty  is  not  inferior  to  that 
of  the  earth  or  fresh  water-worm. 

Yet  how  much  higher  does  the   organic 
structure  of  snails  and  newts  place  them  in  the 
animal  scale  ?  Let  us  ooiit  the  former,  as 
3  Hh3 
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enough  has  already  been  said  of  them,  and 
stop  a  moment  to  consider  the  latter.  Though 
naturalists  have  properly  clafsed  the  water* 
newt  among  amphibia,  it  is  a  real  quadruped» 
as  it  pofsefses  in  miniature  most  of  the  parts 
which  quadrupeds  have  in  large.  A  great  num- 
ber of  these  have  the  tail  provided  with  os» 
seous  vertebras  insinuated  into  each  other, 
and  succefbively  smaller  as  the  tail  diminishes. 
The  tail  of  water- newts  is  of  the  same  confi- 
guration, and  consists  of  the  same  ofieous 
vertebrae :  it  also  has  the  soft  solid  parts»  such 
as  the  medulla  lovga^  which  traverses  eadi 
vertebra,  and  perforates  the  smallest:  ithai 
nerves,  muscles,  veins,  arteries,  a  heart,  a 
numerous  afsemblage  of  glands  containing 
that  acrid  milky  fluid  which  exudes  through 
the  skin  when  the  newt  is  irritated.  Both 
the  fore  and  hind  legs  have  nearly  as  many 
soft  solid  parts,  and  hard  solid  parts  or  bones, 
as  those  of  quadrupeds,  and  almost  as  we  have 
ourselves.  Finally,  a  rudely  circular  bone 
surrounds  and  terminates  the  mandibles  of  our 
amphibia,  from  which  a  little  regular  forest 
of  the  sharpest  teeth  projects.  Who  could 
have  supposed  that  this  quadruped  had  the 
property  of  reproducing  such  an  afsemblage 
of  parts  so  different  among  themselves  ?  But 
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H  is  most  undoubted :  for,  besides  being  the 
first  discoverer  myself,  I  have  witnefsed  it  re-* 
peatedly.  Losing  the  whole  four  limbs  at  a 
blow  is  nothing  to  a  newt,  because  it  can  re- 
produce them  all,  and  reproduce  them  per- 
fettly.  I  have  taken  the  trouble  of  number- 
ing the  bones  in  these  limbs,  and  found  them 
to  be  ninety-nine :  and  ninety-nine  have  ex- 
isted in  the  four  reproduced  limbs  when  all 
'  were  amputated  from  the  trunk.  Nay,  let  the 
four  legs  be  completely  cut  off,  and  the  whole 
tail,  as  also  the  two  mandibles;  the  newt, 
in  addition  to  reproducing  the  limbs,  will  at 
the  same  time  repair  the  jaws  and  the  tail. 
This  fact,  which  has  so  much  the  appearance 
of  a  paradox,  and  at  first  sight  seems  more 
fabulous  than  the  famous  Lernean  Hydra,  I 
have  repeatedly  seen  and  shown  to  many 
friends,  to  the  great  amazement  of  them  all. 
The  water-newt  is  so  much  more  the  object 
of  admiration,  since  it  never  defrauds  the 
eager  experimentalist  of  its  multiplied  repro- 
ductions, which  IS  otherwise  with  snails,  a$ 
some  of  them  will  not  reproduce. 

Behold  the  evident  existence  of  reproduc- 
tion,  beginning  with  the  polypus,  proceeding 
to  various  worms,  then  to  snails,  and  lastly, 

Hb4 
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to  water-newts !  that  is^  advanciog  from  die 
most  simple  animals  to  others  lefe  simple,  and 
from  these  to  some  whose  organic  structure  is 
n^ore  complicated ;  and  there  is  no  elsential 
difference  produced  by  the  more  simple  or 
more  complex  organization. 

These  facts  also  prove,  that  the  teoderoefe 
or  delicacy  of  fibre  is  by  no  means  a  condition 
necefsary  for  animal  reproduction.  How  great 
is  the  difference  between  the  body  of  a  poly- 
pus and  the  tail  or  limbs  of  a  water  newt  ? 
But  do  not  both  reproduce  in  the  same  man- 
ner ?  How  many  small  animals  are  there,  as 
delicate  as  the  polypus,  even  much  more  so, 
and  as  completely  aquatic,  which,  instead  of 
reproducing  when  cut  asunder,  inevitably 
perish  ?  as  I  have  ascertained  by  numerous 
experiments. 

However  it  is  proper  to  remark,  that  of  &^ 
animals  adapted  by  nature  for  reproduction* 
those  provided  with  the  more  tender  fibre 
have  a  singular  prerogative  over  the  rest.  In 
the  first  place,  the  defective  limbs  begin  sooner 
to  be  repaired.  A  polypus,  divided  into  many 
pieces,  in  a  few  hours  begins  to  multiply  into 
so  many  other  polypi  3  an  earth   or   water- 
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worm  requires  a  few  days ;  a  snail  or  iiewt^ 
on  the  contrary^  requires  aeveral  weeks^  be- 
fore beginning  to  reproduce.  Secondly^  re* 
pioduction  is  much  sooner  complete  in  the 
ionner.  Only  a  few  days  are  necefiary  for  a 
polypus;  worms  require  whole  weeks;  the 
Mail  must  have  seveial  months  for  repairing 
its  head ;  and  a  year  is  not  sufficient  for  the 
aew  limbs  of  a  newt  to  grow  as  large  as  the 
Aid.  Thirdly,  the  same  animal,  so  long  as 
young,  and  the  fibre  consequently  more  tender 
and  pliant,  wtU  reproduce  the  lost  parts 
quicker.  Thb  I  have  seen  in  newts^  and 
also  in  snails,  which  will  repair  the  severed 
bead  ip  six  weeks^  and  much  soooer,  if  young. 
Finally,  reproduction  is  more  tardy,  as  the  na-^ 
tural  softnefs  of  the  animal  decreases.  We 
have  a  striking  instance  of  this  in  frogs.  -  If, 
while  still  tadpoles,  but  the  limbs  beginning 
to  appear,  their  limbs  should  be  amputated, 
by  my  own  observations  it  is  certain  that  they 
will  be  most  completely  repaired.  But  the 
same  will  not  succeed  when  the  tadpole  has 
afsumed  the  figure  of  a  &og  :  then  it  is  never 
or  almost  never,  that  the  trunk  puts  forth  a 
new  limb.  Whence  arises  so  great  a  diffirr-- 
ence  in  the  same  limbs  of  this  amphibious 
animal?  Shall  we  say,  that  tbig  virtue,  thi? 
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lepToductive  powery  which  the  animal  en« 
joyed  while  a  tadpole,  has  been  lost  by  it  be- 
coming a  frog?  as  if,  by  the  metamorphosis, 
it  ceased  to  be  the  same  animal,  which  is  but 
an  unphilosophical  sentiment.  I  find  it  more 
ccmsistent  with  truth,  to  suppose  the  repro-* 
ductive  power  continues  in  the  frog ;  it  is 
enabled  to  operate  in  the  tadpole,  by  means 
of  the  great  tendernefs  of  fibre,  but  its  actiotf 
i  afterwafrds  •  prevented  from  the  succeeding 
induratron*  -  Let  us  endeavour  to  elucidate 
this  a  little.  The  frog,  while  a  tadpole,  never 
kaves  the  water ;  and  it  would  perish  on  at- 
tempting to  do  so.  Only  from  time  to  time 
does  it  dart  from  the  bottom  to  the  sqr&ce, 
and,  for  a  moment,  puts  up  its  mouth,  to  ex* 
pel  the  air  from  its  lungs,  and  inspire  what 
is  fresh.  The  trunks  of  the  amputated  limbs 
then  remain  in  a  state  of  the  greatest  softnels, 
being  always  immersed  in  water,  and  bathed 
by  it  in  every  point.  The  minute  limb,  yet 
a  germ,  will  be  able  to  perforate  the  trunk,  if 
this  exprefsion  may  be  used,  to  come  out 
and  freely  expand.  But  the  same  thing  will 
not  happen,  when  the  frog  has  attained  its 
full  and  permanent  size.  Then,  as  it  generally 
remains  out  of  the  water,  or  retreats  thither 
only  when  menaced  by  danger,  the  trunk 
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"mil  be  subject  to  the  influence  of  tbeair: 
thus  it  will  cicatrise;   end  the  contract!on» * 
occasioned  by  the  ck:atrice9  will  prevent  the 

leproduciag  germ  from  breaking  through  and 
expanding.  The  mutilations  of  snails,  httherto 
mentioned,  were  for  the  most  part  performed 
when  spring  was  somewhat  advanced^  be-» 
cause  1  had  observed,  that  no  lefs  that  61^  of 
heat  was  necefeary  to  obtain  reproduction, 
which  we  generally  have  not  in  Lombardy^ 
before  that  time  ;  and  if  they  are  then  deca- 
pitated, it  is  certain  that  the  snails,  at  least 
^any  of  them,  will  repair  the  head.    But 
what  will  ensue,  if  decollation  is  towards  the 
middle  of  September,  or  when  the  requisite 
heat  does  not  continue  with  us  more  than  a 
inonth,on  accountof  the  supervening  auttimnal 
rains  ?  I  have  instituted  many  experiments  for 
elucidating  this  curious  inquii^,  and  obtained 
the  following  results ;  if  the  mutilated  snails 
were  exposed  to  the  heat  of  a  stove,  equal  or 
surpafsing  the  necefsary  degree,  I  was  sure  of 
repropuction  before  the  end  of  winter.    If  kept 
in  a  situation  where,  for  some  days,  they  might 
be    exposed    to  the   cold   of   freezing,  the 
greater  part  perished.    When  the  cold  was 
lefs,  they  retained  the  power  of  reproduction, 
which  re-appeared  in  spring ;  and  the  head 
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and  hon^  having  bqgun  to  grow  at  the  cam* 
menceiaent  of  winter^  attained  their  fuU  size 
in  the  subseqwatsprii^  If  decoHaked  in 
tW  beginning  of  winter^  and  care  taken  thit 
they  did  not  perish  with  cold,  though  with* 
out  being  kept  in  a  stove,  no  leproductire 
pcincL{^  appeared  on  the  plane  of  the  tniak  ; 
but  it  became  evident  in  May»  ttid  ad« 
vanced  to  perfection  during  the  mmnmt 
months* 

The  same  mode  of  regeneration  practised 
by  nature  in  the  reproductions  of  sniuh  she 
also  practises  in  those  of  newts,  of  earth-wormn^ 
and  water*wonns  ;  with  one  variation,  how- 
ever, that  these  animals  reproduce,  thougjh 
slowly,  at  the  temperate  degree,  which  arises 
either  from  the  great  softneis  of  their  fibre,  or 
from  something  peculiar  in  their  nature. 

When  engaged  with  the  reproductiona  of 
earth-worms,  it  struck  me  to  try  whether  the 
reproductive  power  was  exhausted  by  the  first 
reproduction,  and  I  found  that  it  was  not. 
Thus  to  the  second  reproduction  succeeded  a 
third  ;  and  this  being  taken  away,  there  came 
a  fourth,  then  a  fifth,  and  so  on.  If  a  portion 
of  such  succefsive  reproductions  were  cut  off. 


At  seoood  npiodnction  entered  the  first,  imd 
tht  diird  dve  Gecood,  8ec^  Thus  I  came  to 
bare  a  scale  of  reproductions  united  to  the  okt 
tninkf  always  younger,  smaller,  and  Ae  colour 
gradually  tighter. 

Tbeae  regenerations  of  TtpiodttCtioM  equally 
succeeded  in  the  tail  of  tadpoles,  and,  what  is 
RXH'e  surprising,  in  that  of  nawts,  and  likewise 
in  their  limbs,  though  the  parts  of  diese  two 
members  are  so  different  from  each  other. 
There£cMre,  if  the  four  iimbs  and  l:ail  of  a  newt, 
already  reproduced,  are  amputated,  other  four 
limbs  and  a  tail  wiU  regenerate  a  second 
time;  and  this  experimeat  may  be  consi- 
dembly  protracted.  Indeed,  with  young 
water^newts,  where  the  leproductions  were 
prompt,  I  obtained  six  sacce&ive  Kpro^ 
ductjoos  of  the  limbs  and  six  reproductions  of 
the  tail  during  the  months  June,  July,  and 
A<lg}ist«  In  one  of  these  animals,  I  counted 
six  huudred  and  eighty^seven  bones  repro^ 
duced. 

In  consequence  of  these  reproductions  in 
earth-worms,  tadpoles,  and  newts,  I  thought 
of  trying  whether  they  would  succeed  in 
snails  -,   and,  for  that  purpose,  mutilated  ie« 
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▼eraly  some  of  the  horns,  and  others  of  di& 
ferent  portions  of  the  head,  or  the  whole  $ 
and  I  cut  off  whatever  parts  were  renewed, 
exactly  where  they  joined  the  old  trunk. 
The  second  reproduction  did  not  fail  to  take 
place  and  succeed  in  the  same  manner  as  the 
first ;  and  this  also  happened  with  a  third  re* 
production ;  but  the  death  of  the  snails  pre^ 
▼ented  me  from  extending  these  curious  ex- 
periments further. 

Another  suggestion  occurred,  besides  this 
inquiry;  which  was  to  investigate  whether 
the  reproductive  powers  could  at  last  be  ex* 
kausted,  or  whether  they  would  always  suc- 
ceed, so  long  as  the  animal  lived.  And  the 
experiment  might  have  been  begun  on  newts 
in  preference,  selecting  the  youngest,  because 
this  amphibious  animal  is  easier  mutilated 
than  snails,  more  tenacious  of  life,  and  repro* 
duces  more  readily ;  but  I  had  not  leisure  for 
such  experiments,  which,  if  undertaken  by 
any  expert  naturalist,  will  undoubtedly  tend 
tOfUtility,  and  may  form  a  new  chapter  in 
physiology. 

In  the  whole  course  of  this  Efsay,  I  have 
delivered  the  results  of  my  experiments  only, 
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and  always  supprefsed  the  details.  Had  I 
related  these,  it  would  have  been  a  volume, 
not  an  Efsay ;  but  I  was  desirous  of  in- 
structing the  reader,  without  fatiguing  him  by 
long  circumstantial  narratives.  1  always  hope 
to  have  obtained  sufficient  credit  with  the 
public  to  merit  belief.  It  gives  me  pleasure 
to  observe,  that  almost  the  whole  of  these 
results  are  confirmed  by  distinguished  natu- 
ralists, as  will  appear  in  a  second  memoir  on 
the  reproductions  of  snails,  where  an  abstract 
shall  be  given  of  the  writings  in  my  favour^ 
and,  at  the  same  time,  one  of  all  those  that 
attempt  to  controvert  them.  The  confirmers, 
as  far  as  I  know,  are  Mefsrs.  Turgot,  Lavoisier, 
Tenon,  Herifsant,  Bonnet,  Senebier,  Schasflfer, 
Roos,  Muller,  Scarella,  Troilo,  besides  three 
other  Italians,  celebrated  profefsors  of  ana- 
tomy, who,  having  recently  repeated  my  ex- 
periments, and  found  them  true,  have  been 
so  obliging  as  to  communicate  their  memoirs. 
The  controverters  are  Mefsrs  Murray,  AVartel, 
Cotte,  Bomare,  Adanson,  Schroeter,  Argen- 
ville,  Presciani.  In  ray  second  treatise.  I 
shall  likewise  examine  the  value  of  the 
in>pugnations  with  philosophic  impartiality, 
^nd.  shall  not  fail  to  give  the  merit  of  the 
impugnators  its  full  weight.     I  am  very  far 
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from  supposing  that  my  discovery  will  fonit 
an  epoch  in  natural  philosophy  3  it  will  rather 
form  an  epoch  in  the  history  of  the  human 
mind»  to  see  how  an  experiment,  so  certain^ 
so  easy  as  that  is,  of  obtaining  the  reproduction 
of  the  head  of  the  snail,  has  deceived  such  a 
number  of  philosophers, — and,  what  is  more 
astonishing,  in  an  age  which  seems  to  be  that 
of  observation  and  experiment,  if,   on  the 
other  hand,  it  was  not  remarkable  that  expe- 
riments are  made  by  every  one.     But  the 
proper  method  of  experiment  has  always  been, 
and  will  always  be,  confined  to  very  few. 


im 


ESSAY  XXX. 

O71  the  Culture  of  Beans. 

It  is  difficult  to  cultivate  rich  moist  soils  to 
full  advantage,  without  the  afsistance  of  this 
plant,  which  has  two  qualities  of  singular  im- 
portance ;  first,  that  of  extracting  very  little 
from  the  fertility  of  the  land  ;  and  second, 
preparing  better,  perhaps,  for  wheat,  than 
any  other  crop. 
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■ 

It  IS  uncommon  to  gire  more  than  one 
earth  for  beans,  and  gencl^lly  improper,  for 
they  love  a  whole  firm  farrow,  and  never  thrive 
better  than  on  a  layen 

In  Kent,  they  find  that  no  plant  pays  better 
for  dnng,  but  it  is  uncommon  in  SofFolk  to 
dfTord  them  any;  yet  dunging  fallows  for 
wheat  is  found  in  all  parts  of  the  county,  and 
is  a  most  barbarous  practice.  ^Tiere  this 
husbandry  is  pursued,  there  could  be  no  im- 
provement more  obvious  than  giving  the  dung 
to  beans,  and  then  taking  the  wheat. 

Beans  have  been  dibbled  a  row  on  every 
flag ;  by  others,  on  every  other  flag.  I  have 
found  it  more  advantageous  to  plant  in  clusters 
four  or  five  beans  in  every  hole,  and  eight  or 
nine  inches  from  hole  to  hole,  which  admits 
much  better  hoeing  than  when  more  thickly 
set.  Dibbling  is  the  best  and  most  effective 
method  of  cultivating  beans. 

The  time  of  sowing  is  guided  by  the  season ; 
as  soon  as  the  land  is  dry  enough  in  the  spring 
to  work  well,  is  the  right  time ;  and  February, 
in  that  case,  a  proper  time  -,  but  they  do  well 
all  through  March. 

Volume  V.  1^  i 
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In  Kent,  both  horse  and  hand-hoes  are  for 
ever  at  work^  and  the  crops  are  kept  ki  a 
degree  of  garden  cleannefs. 

The  Kentish  method  of  shimming  the  stubbles 
of  beans,  cannot  be  too  much  recommended : 
vvhatever  may  have  been  the  hoeing,  there 
will  remain  some  weeds ;  these  ought  not  to 
be  ploughed  in,  but  cut  shallow  on  the  surfiice^ 
harrowed  out,  and  burnt,  or  removed  to  the 
compost  dunghill.  By  repeating  this  operation 
to  absolute  cleannefs,  the  land  is  left  in  gardea 
order  for  wheat. 


ESSAY  XXXI. 


On  Farm  Horses. 


O  N  the  economy  of  the  stable  depends,  in 
no  small  degree,  the  profit  or  lofs  of  the 
husbandman  -,  since,  if  the  working  cattle  are 
disproportioned  either  in  number  or  size  to 
the   exigencies  of  the  farm,  or  if  properly 
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adapted  in  these  particulars,  should  turn  out 
iinhealthy,  either  from  natural  causes  or  an 
undue  attention  in  the  persons  to  whom  the 
management  of  them  is  entrusted :  or  if  they 
are  over- worked,  or  on  the  contrary  not  kept 
with  a  sufficient  degree  of  strictnefs  to  their 
labour;  if  they  are  pampered  too  high,  or 
have  not  a  due  allowance  of  food :  in  either 
of  these  cases  the  owner  will  find  an  evident 
d'uninution  in  his  profits ;  and,  if  not  timely 
redrefsed,  a  want  of  attention  to  these  mi- 
nutiae, as  they  may  at  first  sight  appear,  will 
increase  by  slow  progrefsions,  till  the  evil  may 
at  length  terminate  in  the  ruin  of  those  people 
who  have  been  remifs  in  this  part  of  their 
bii3i9ei9. 

The  number,  as  well  as  size  of  the  work* 
log  horses,  must  depend  on  the  situation, 
e^ctent,  and  nature  of  the  farm;  since  one 
team  on  a  gravel,  sand,  or  ot^er  light  soil,  will 
cultivate  a  larger  proportion  of  ground  in  a 
given  time,  than  two  on  a  clay,  where  the 
native  adhesion  of  the  soil  enhances  the  difE- 
culty  of  the  several  operations  of  the  field,  and 
where  the  deep  and  miry  roads  render  a 
larger  strength  of  cattle  abundantly  necefsary. 
Again,  the  farmer  whose  fields  are  hilly  anC 

lis 
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Hne\'cn,  witt  be  under  the  necefiity  of  sup- 
plying himself  with  moft  able  horses  to  answer 
this  superior  strength  of  tilltige^  than  another 
whose  lot  has  thrown  him  on  akvdt  situation. 
Such  people  also  who  have  a  large  proportion 
of  wood  land,  or  who  from  any  other  cause 
are  obliged  frequently  to  perform  long  journeys, 
demand  an  abler  team  than  he,  whose  chief 
employment  is  the  tillage  of  his  ground,  and 
li  therefore  rarely  under  the  necefsity  of  tra- 
velling on  the  road,  except  in  the  neceisory 
conveyance  of  his  grain  to  market,  the  prox- 
imity or  distance  whereof  is  an  object  of  no 
mean  import  to  the  farmer  -,  since,  if  his  situ- 
ation be  in  the  vicinity  of  a  market-town, 
more  corn  may  be  delivered  in  one  dajr,  than 
in  two  or  three  where  the  barns  lie  at  the 
distance  of  eight  or  ten  miles,  or  perhaps 
farther,  as  is  the  case  with  many  farms ;  and 
if  the  various  items  saved  by  this*  contingency 
were  to  be  added  together  at  the  j^ear^  end, 
they  would,  I  am  persuaded,  form  a  much 
larger  sum  than  is  generally  imagined. 

The  proportion  of  meadow  or  feeding  land 
to  the  arable  is  likewise  to  be  considered  in 
regulating  the  number  of  working  cattle  on 
the  farm,  since  when  there  is  a  due  allowance 
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of  the  former^  there  will  be  lefs  employment 
for  the  horses;  axid  consequently  on  these 
farms^  where  there  is  ati  equal  division  of 
arable  and  green  land^  one  team  will  be  amply 
sufficient^  where  there  would  otherwise  have 
been  a  necefsity  to  employ  two  or  three. 

Tilt  sex  of  the  labouring  cattle  will  like- 
wise be  determined  by  the  nature  of  the  farm, 
as  it  may  be  more  convenient  to  employ 
geldings  if  there  is  a  want  of  pasture,  whilst 
a  due  portion  of  green  land  may  encourage 
the  farmer  to  drive  chiefly  mares,  by  which 
means  he  will  have  the  advantage  of  breeding 
colts,  and  thereby  of  furnishing  himself  with  a 
constant  succefsion  of  young  cattle  at  a  tri^ng 
expense;  and  this  is  so  material  a  consi- 
deration, that  it  ought  never  to  be  neglected 
where  there  is  an  opportunity  of  reducing  it 
to  practice ;  since,  when  a  person  is  obliged 
to  supply  the  deficiency  of  his  team,  whenever 
age  or  accident  render  it  necefsary  for  him  to 
recruit  his  stock,  by  having  recourse  to  the 
dealer,  it  forms  a  continual  drain  from  his 
pocket,  and  lays  him  under  the  necefsity  of 
expending  a  considerable  sum  in  the  purchase 
of  working  cattle,  which,  when  he  has  the 
advantage  of  breeding  them  on  his  own 
5  lis 
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pastures^  might  be  reserved  towards  the  pur- 
pose of  buying  other  stocky  and  his  team 
would  in  all  probability  be  more  completely 
furnished  from  his  own  breed,  than  by  any 
which  he  could  purchase  frx)m  the  horse-dealer^ 
with  whom  he  runs  great  hazard.  Other  ad^ 
vantages  likewise  attend  the  husbandman 
who  is  fortunate  enough  to  pofsefe  a  quantity 
of  pasture  land  in  due  proportion  to  the  arable; 
1  mean  advantages  pertinent  to  the  subject  in 
hand,  for  as  to  the  general  superiority  of  farms 
of  this  description  over  mere  arable  tenures,  it 
is  so  manifest,  as  to  occur  in  a  thousand  in- 
stances ;  but  in  this  particular  one  of  the  ma- 
nagement of  the  teams,  I  would  mention  the 
being  able  to  turn  out  a  sick  or  lame  horse, 
and  thus  in  many  cases  expediting  a  cure  in  a 
much  more  effectual  manner,  and  at  far  Ie6 
expense  than  if  recourse  were  had  to  the 
farrier.  Besides,  where  mares  are  kept  in 
preference  to  geldings,  a  disorder  which  would 
totally  disqualify  the  latter  for  businefs,  will 
render  the  former  by  no  means  lefs  proper  for 
breeding,  and  thus  she  may  still  continue 
useful  in  this  particular,  whilst  her  offspring 
supply  her  place  in  the  harnefs. 

In  those  countries  where  the  ploughed  land 
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is  Stiff  and  perfectly  free  from  stones^  and 
where  the  pasture  is  of  the  richest  kind,  the 
use  of  horses  is  in  a  great  measure  supplied  by 
oxen,  which  being  turned  out  of  the  team 
into  the  feeding  pasture,  bring  a  double  profit 
to  the  owner.     The  expense  of  maintaining 
these<:reatures  in  good  working  order,  bears 
no  proportion  to  the  consumption  in  hay  and 
com  required  for  the  horses,  besides  the  very 
material  saving  in  the  article  of  shoes,  wherein 
a  horse-team  considerably  enhances  the  black- 
smithes  bill.     These  advantages  speak  greatly 
in  favour  of  an  ox  team,  where  the  situation 
will  admit  of  the  practice ;    but  where  the 
land  is  stoney  and  uneven,  and  the  roads  hard 
and  rugged,  and  where  the  farmer  is  not  pos- 
sefsed  of  a  sufficient  quantity  of  good  fertile 
meadow  land  to  admit  of  the  beast  being  fat- 
tened on  the  pastures,  when  he  has  been 
worked  a  sufficient  time  :  when  either  of  these 
circumstances  are  wanting,  it  is  certainly  the 
most  judicious  method  to   employ  a  horse- 
team  ^  for  the  ox,  at  best  a  slow  mover,  would 
make  but  very  indifferent  way  on  ground  that 
is  hard  and  stoney,  as  in  that  case  be  must  nc- 
cefsarily  be  shoed,  and  this  is  a  task  of  no  small 
difficulty,  these  animals  being  endued  with  far 
Jefs  docility  than  the  horse,  and  are  generally 

Ii4 
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cast  whenever  this  operation  is  performed. 
Besides^  where  the  &rmer  has  no  convenience 
of  fattening  the  oxen  when  past  their  labour, 
he  must  often  sell  them  at  a  disadvantage  to 
the  feeding  grazier^  so  that  on  these  consi* 
derations  the  horse  is  by  far  the  most  useful 
beast ;  but  in  deep  miry  countries,  as  I  ob- 
served before,  the  o%  may  be  employed  to 
great  advantage. 

The  horse  is  subject  to  a  greater  variety  of 
disorders  than  any  other  of  the  animal  racc^ 
and  these  are  often  aggravated  by  ill  ma- 
nagement ',  nay,  I  believe  I  might  add,  that 
more  distempers  are  brought  on  by  a  neglect 
or  improper  regard  to  the  creature,  than  what 
proceed  from  natural  causes. 

As  the  complaints  incident  to  this  animsl 
are  more  numerous,  so  is  he  more  susceptible 
of  injury  from  the  different  vicifsitudes  of  heat 
and  cold,  than  any  other  creature.  The 
ox,  when  he  has  finished  his  stated  task  for 
the  day,  is  turned  abroad  to  feed,  without  anj 
other  care  from  the  hind  5  wliilst  the  horse  is 
taken  into  the  stable  at  the  close  of  his  labour^ 
and  diligently  attended  during  the  remainder 
of  the  day,  and  at  night  left  to  repose  on  a  dry 
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and  well-shaken  bed.  The  horse  meets  widi 
^n  early  attention  in  the  inorning,  and  is  al- 
ternately fed  and  curried  before  he  goes  forth 
to  worky  in  order  to  enable  him  the  better  to 
withstand  thp  fatigues  and  labour  of  the  en* 
suing  day ;  the  qx«  on  the  contrary,  fearlefi  of 
the  sqinmer's  sun  and  winter's  blasts,  is  taken 
out  of  the  field,  and  with  very  little  ceremony 
Jiarnefsed  for  his  work. 

Such  being  the  care  required  in  the  ma* 
Tiagement  of  a  working-team,  how  neceisary 
to  the  farmer's  interest  is  it,  to  be  provided 
with  a  set  of  domestics  sober,  honest,  and 
diligent,  who  by  obliging  their  horses  to  do  a 
good  day's  work  at  whatever  businels  they 
may  be  employed,  and  by  a  frugal,  yet  ne- 
cefsary  allowance  of  meat  in  the  stable,  and 
by  a  proper  attention  to  the  drefsing  and  well 
ordering  of  their  cattle,  will  take  care  that 
their  master's  interest  be  promoted,  and  hb 
welfare  consulted  in  every  particular.  Bi^t 
however  ardently  the  pofsefsion  of  servants 
with  qualities  like  these  is  to  be  wished  for, 
I  believe  there  are  few  that  have  kept  de- 
pendants of  any  kind  who  can  boast  of  having 
often  met  with  those  which  have  turned  out 
perfectly  to  their  wishes ;  perhaps  if  wc  were 
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to  extend  our  inquiries  in  this  particular  from 
the  prince  on  the  throne  to  the  villager,  whose 
only  attendant  is  a  dirty  girl;  I  say  if  we 
could  search  into  the  characters  of  these  va- 
rious  degrees  of  servitors,  we  should  find  that 
all  of  them  in  their  several  stations,  so  far  from 
studjring  the  interest  and  profit  of  their  master, 
directed  their  views  towards  enriching  dieir 
own  coffers,  at  the  expense  of  their  employer; 
and  whilst  the  courtier  has  his  parasites  and 
dependents  to  share  with  him  in  the  plunder 
of  his  Sovereign,  the  solitary  domestic  of  tb^ 
villager  abovementioned  finds  some  chsu*- 
woman  or  itinerant  ballad-singer,  to  receite 
the  scraps  of  the  pantry  and  the  refuse  of  the 
kitchen. 

In  this  progrefsive  scale,  there  are  none 
who  study  more  arts  of  deception,  and  perhaps 
there  are  few  of  the  several  ranks  and  deno- 
minations of  servants,  from  the  palace  to  the 
cottage,  who  have  fairer  opportunities  of  ex- 
ercising their  dexterity  in  this  way,  than  those 
employed  by  the  husbandman.  Being  brought 
up  from  their  infancy  in  the  lowest  habitudes 
of  trick  and  knavery,  and  observing  in  their 
parents,  and  in  every  one  of  their  own  order, 
a  kind  of  emulation  at  excelling  in  every  meaa 
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drt  and  chicanery,  and  consoling  themselves 
Wirti  the  satisfaction,  that  so  long  as  they  keep 
within  the  letter  of  the  law,  and  are  free  from 
oapital  offences,  they  may  with  impunity  con? 
tinue  in  the  practice  of  this  lower  rank  of 
vices,  it  is  matter  of  little  surprise  that  they 
should  imbibe  their  parent's  notions  :  and  thus 
the  ploughboy  is  no  sooner  admitted  into  the 
stable,  than  he  is  initiated  into  the  vices  of 
that  seminary,  and  shows  himself  an  apt  and 
ready  scholar  by  pilfering  his  master's  com, 
which  as  it  is  given  to  his  master's  cattle,  the 
waggoner  (his  worthy  tutor)  persuades  him  is 
a  matter  of  trifling  concern,  and  by  no  means 
a  breach  of  the  seventh  commandment ;  til)^ 
by  a  frequent  repetition  of  this  crime,  and 
from  the  force  of  example  in  his  fellow-servants^ 
he  is  led  on  to  the  commifsion  of  other  acts, 
where  this  kind  of  casuistry  does  not  so  pro- 
perly come  in  ^d  of  his  wounded  conscience* 

Since  these  arts  too  frequently  are  practised 
in  a  fanner's  stable,  how  careful  ought  he  to 
he  that  his  working  cattle  do  not  suflfer  either 
from  the  neglect  of  the  ploughman,  or  from 
his  over-solicitude  to  be  pofsefsed  of  ^  fat  and 
sleek-looking  team.  Such  horses  may  indeed 
attract  the  eyes  of  a  gaping  crowd  at  a  country 
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market^  but  will  never  answer  the  purpose  of 
the  farmer  in  getting  through  their  dailjr 
labour  with  a  moderate  proportion  of  meat; 
^id  a  due  attention  to  these  particulars  would^ 
I  am  persuaded,  be  the  means  of  preventing 
many  of  the  disorders  to  which  this  useful 
species  of  animals  is  naturally  subject. 

Few  of  the  people  whom  I  have  now  des- 
cribed, namely  those  who  break  the  bonds  of 
every  social  tie  to  feed  and  pamper  their  fr- 
vourite  animals,  will  use  the  hordes  widi 
cruelty,  or  neglect  the  management  of  them 
in  the  stable ;  but  there  are  others  of  a  dif- 
ferent cast,  who  being  by  nature  indolent,  and 
df  a  morose  and  evil  disposition,  proceed  to 
their  work  with  disgust,  and  spend  those 
hours  which  should  be  appropriated  to  a  ne- 
cefsary  attendance  on  the  horses  at  the  ale* 
house  or  the  forge,  or  in  short  at  any  other 
place  but  where  they  are  wanted.  These 
often  degenerate  into  the  contrary  extreme, 
and  not  only  waste  their  master*s  property  by 
neglecting  bis  interest,  but,  carelefs  of  the 
welfare  of  the  horses  with  which  they  are  en- 
trusted, incapacitate  them  for  businefs  by  thei? 
ill-usage  and  want  of  attention. 


GEORGICAL  B8SAT8.  501 

The  pofsefsion  of  a  fat  team  is  likewise  not 
unfrequently  the  master's  pride;  and  when 
this  happens  to  be  the  case,  one  can  hardly 
blame  the  servant  iii  any  deception  he  may 
use  to  promote  a  sleek  and  comely  appearance 
in  his  cattle,  since  by  these  arts  he  is  likely  to 
purchase  his  master's  favour;  and  where  a 
farmer  is  thus  attached  to  the  silly  emulation 
of  excelling  his  neighbours  in  this  particular 
of  a  fat  team,  the  allowance  of  corn  it  may  be 
presumed  is  very  ample,  and  the  labour  re- 
quired from  the  horses  by  no  means  fa- 
tiguing. 

The  management  of  the  plough-team  varies 
cfsentially  in  different  countries,  and  even  in 
diflferent  parts  of  the  same  county ;  whether 
we  consider  the  labour  to  be  performed  as  a 
day's  work  by  the  same  number  of  cattle,  the 
quality  and  quantity  of  their  food,  or  the  stated 
hours -^fbr  baiting  and  attendance.  In  the 
eastern  part  of  Kent,  the  waggoner  or  head 
ploughman  pays  an  early  regard  to  his  horses, 
and  baits  them  continually  with  chaff  and  corn 
from  the  time  of  his  rising  at  four  o'clock,  till 
six  or  seven,  when  the  day's  work  com- 
mences ;  and  in  the  afternoon,  whilst  the 
mate  is  baiting,  the  waggoner  employs  him- 
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self  bj  cutting  cavin  into  chaffy  or  where  diis 
is  not  in  sufficient  plenty,  hay  and  straw  mizedf 
and  sometimes  oats  in  the  sheaf.  At  eight  in 
the  evening  he  goes  to  bed,  and  leaves  the  at* 
tendance  on  the  team  to  his  mate,  who  sits 
with  them  till  ten,  so  that  the  horses  are  left 
but  a  few  hours  to  themselves s  and  this  diligent 
attendance  is  unavoidably  necefsaiy,  since  in 
this  country  the  horses  are  not  permitted  to 
have  any  rack- meat,  but  have  generally  a 
full  allowance  of  corn  ;  whereas  on  the  other 
side  of  the  county,  the  stable  doof  is  raitly 
opened  of  a  morning  before  five  or  aa 
o'clock  in  the  winter,  and  by  nine  in  the 
evening  the  horses  are  racked  up  and  left  to 
their  repose ;  and  as  by  this  method  of  givnig 
the  horses  rack-meat,  the  lefs  chaff  is  required, 
so  there  is  generally  a  sufficient  quantity  of  this 
produced  by  the  thresher ;  if  pot,  the  labour  of 
cutting  docs  not  often  fall  to  the  share  of  the 
ploughman,  but  is  paid  for  by  the  h 
person  who  is  expert  at  this  businefs. 


In  support  of  the  former  practice  may  be 
urged  the  reserve  of  a  considerable  quanti^ 
of  fodder,  which  when  given  to  the  horses 
without  limitation,  forms  a  large  item  in  the 
rural  acounts  at  the  end  of  the  year,  especially 
when  the  situation  is  withra  a  small  distance 
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of  London^  or  any  place  of  considerable  note 
where  hay  usually  fetches  a  large  price ;  to 
which  may  be  added  the  advantage  which 
the  horses  reap  from  the  constant  attendance 
that  must  necefsarily  be  paid  to  them  when 
baited  in  the  manner  before  described,  whereby 
the  servants  are  kept  continually  in  their  work, 
and  prevented  from  loitering  away  the  after- 
noons at  the  ale*house  or  the  smith's  shop,  as 
is  too  frequently  the  case  with  those  who  have 
more  leisure  on  their  hands ;  a  great  expense 
is  likewise  saved,  which  must  otherwise  be 
paid  for  cutting  chaff.  On  the  other  hand, 
the  farmer  who  prefers  the  more  general  custom 
of  allowing  rack-^meat  to  his  horses,  may  enu^ 
merate  the  following  advantages  accruing  from 
this  method ;  First,  the  weekly  allowance  of 
com  may  be  more  sparing,  where  the  horses 
have  constantly  some  kind  of  rack-meat  to 
resort  to,  than  when  their  whole  dependence 
rests  on  the  manger ;  nor  is  it  necefsary  that 
such  rack-meat  be  wholly  confined  to  hay, 
but  may  consist  partly  of  pea^  or  bean-straw, 
at  those  times  when  the  labour  of  the  horses 
is  light ;  and  in  seed-time,  or  whenever  the 
team  is  tasked  with  heavy  work,  though  sain- 
foine,  clover,  &c.  may  be  allowed  them  of  a 
night,  yet  this  need  not  be  given  to  an  un* 
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limited  degree,  which  indeed  wcniid  quicklf 
end  in  the  consumption  of  a  large  stack,  but 
be  trufsed  cut  in  such  proportion  as  the  master 
may  judge  expedient,  obliging  the  servants  to 
tend  the  horses  with  chaff  in  the  afternoon. 
Under  these  restrictions,  the  consumption  of 
fodder  may,  pcittaps,  not  exceed  in  value 
tbe  sheaf  corn  allowed  to  the  teams  in  East 
Kent.  A  second  consideration  in  favour  of 
this  practice,  is  in  having  the  ploughman  at 
leisure  in  the  afternoon  to  employ  about  occa- 
sional jobs,  whilst  in  East  Kent  these  domestics 
have  a  just  excuse  for  refusing  to  lend  a  help- 
ing hand  towards  expediting  any  other  work 
than  what  appertains  solely  to  the  manage- 
ment of  their  horses :  and  this  advantage  of 
having  the  servants  at  fiberty  to  employ  in 
the  afternoon  is  of  no  inconsiderable  moment, 
since  by  their  efforts  many  jobs  may  be  ac- 
complished, which  would  otherwise  have  de- 
manded the  aid  of  a  labourer,  the  expenses  of 
whose  hire  in  the  course  of  a  winter  will  swell 
up  to  a  large  amount  j  not  but  there  are  many 
farmers  who  never  employ  their  servants  in  an 
afternoon  to  any  other  work  than  what  the 
care  of  the  horses  affords  them ;  and  this  re- 
laxation on  the  part  of  the  master,  has  given 
so  great  encouragement  to  the   servants  in 
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iheir  obstmacy^  as  to  furniali  a  pretext  for 
disobeying  ereiy  order  but  what  respects  the 
horses  or  the  work  to  be  done  by  them ;  a 
disposition  which  there  seems  no  other  means 
of  correcting9  but  through  the  medium  of  that 
necefsary  officer  of  justice^  a  civii  magistrate, 
who  never  fsuis  on  application^  to  back  the 
tnaster's  intreaties  with  a  threat  of  Bridewell, 
in  case  of  the  senrant't  obstinacy  and  refusal^ 
a  measure  which  generally  secures  their  com* 
pliance. 

To  the  two  considerations  last  mentioned 
may  be  subjoined  a  third,  which  in  the  end 
nay  turn  out  of  more  consequence  than  either 
of  the  former,  and  that  is  the  opportunity  en- 
joyed by  the  fjmner  who  gives  his  horses  rack* 
meat,  of  seeing  the  stable  door  locked  up  al 
night  and  opened  again  in  the  morning ;  and 
this  cannot  be  so  conveniently  done  where 
the  pkmghman  is  to  sit  up  late  and  to  rise 
the  next  morning  at  three  or  four  o'clock,  and 
thus  an  object  of  the  most  serious  consideration 
is  left  to  the  care  of  fellows,  who  are  rarely 
deserving  of  any  trust ;  namely,  the  danger 
from  fire,  whereby  the  negligence  of  the  ser- 
vant may  involve  a  family  in  total  ruin,  not  to 
mention  the  great  waste  of  cand^es  in  the 

Folumc  V.  JS:  k 


506  OEORGICAL  ESSAYS. 

maiiy  dark  hours  whercfin  the  [rfoiighmatif  k 
necefsarilf  engaged  wilh  bis^hofses^ 

t  •  *  ■ 

Sach  are  the  difierent  modes  of  conducting 
the  economy  of  a  fanner's  stable  througbout 
the  trinter  months  >  where^  without  the  moat 
rvigilant  caution  on  the  part  of  the  mastei^ 
such  waste  will  be  committed^  as  to  leader 
firuitlefs  and  abortive  his  most  laborious  exei- 
tions  in  the  field. 

Whichever  of  these  methods  shall  be  pie^ 
ferred,  it  is  obvious  that  the  maintenance  of 
the  horses  in  a  condition  to  go  through  tbeir 
winter'^  labour  will  be  attended  wkh  M 
trifling  expense  ;  and  therefore  it  abould  teem 
a  matter  of  prudence  to  be  furnished  widi 
green  meat  early  in  the  springs  that  tlie  teams 
being  turned  into  the  fields  or  having  a  suf^ 
ficient  quantity  of  grafs  mown  for  them,  tbe 
expense  of  com  may  in  a  great  measure  be 
saved :  for  so  highly  nutritious  are  the  juices 
of  green  food  of  every  kind,  and  so  agreeablt 
is  this  provender  to  the  taste  of  these  animals, 
they  will  go  through  more  severe  labour, 
carry  a  smoother  €oat»  and  thrive  abundantly 
faster  on  this  meat  alone^  than  widi  a  full  al- 
lowance of  hay  and  com  j   so  that  there  are 


manj  formers  who  nerer  give  their  horses 
CoTXk  during  the  summer  months,  whilst  others 
take  off  half  their  winter^s  allowance.  This 
is  a  great  saving,  besides  the  advantage  of  em-^ 
ploying  the  ploughmen  in  the  latter  part  of 
tbe  daj  at  various  kinds  of  businefs,  which  as 
the  spring  advances^  become  necefsary  to  be 
expedited* 

Tlie  itiost  general  food  for  Working-horses 
Id  the  first  part  of  the  summer,  when  not 
turned  to  grafs^  is  that  arising  from  the  tare. 
This  succulent  herbage  is  raised  from  the 
small  seed  called  winter  tare,  which  ought  to 
be  a^wn  with  all  convenient  despatch  after 
harvest^^  oo  a  piece  of  ground  in  good  con^ 
dition,  and  at  no  great  distance  fit)m  the  yard : 
much  depends  on  the  nature  of  the  soil  and 
the  state  of  the  weather  during  the  winter  and 
spring  months^  as  to  the  season  when  these 
pulse  will  produce  a  crop  fit  for  the  scythe  ; 
t)ut  if  the  weather  has  not  been  very  unkindly, 
they  may  be  expected  to  turn  out  a  tolerable 
good  swarth  at  the  beginning  of  old  May,  and 
when  this  first  provision  shall  be  expended, 
the  clover  and  spring  tares  will  come  in,  so  as 
to  afford  the  horses  a  constant  succefsion  of 
green  meat  during  the  summer.     And  this 
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method  of  feeding  them  witfi  green  meat  in 
the  stable  or  in  the  yard,  (for  there  are  many 
people  who  contend  in  behalf  of  the  superior 
advantage  in  point  of  health,  when  the  hoiaea 
are  turned  into  the  yard  of  a  night,  and  there 
fed  from  the  crib,  over  the  mode  of  keeping 
them  continually  in  the  stable,)  the  practioc^ 
I  say,  of  confining  them  to  their  meat,  is  hx 
preferable  to  that  of  turning  the  horses  into  a 
meadow  when  their  day's  work  is  finisfaiMl, 
and  this  on  many  accounts :  First,  by  having 
their  meat  cut  for  them,  they  avoid  the  con- 
tinual plague  of  those  tormenting  insects,  flie% 
^tch  are  a  perpetual  isoutce  of  complaint  to 
cattle  of  eveiy  kind  when  feeding  abroad  m 
4he  summer  months^  Secondly,  by  tfuM 
feeding  and  reposing  themselves  at  home,  the 
mischief  likely  to  accrue  from  the  horses 
breaking  out  of  their  pastures  is  obviated : 
whereas  when  they  are  •  turned  into  the  up^ 
lands,  although  the  gmfs  be  never  so  good, 
the  gates  well  secured,  and  the  fences  strongs 
yet  so  tempting  is  the  verdure  of  every  field 
at  this  season  of  the  year,  and  the  horse  an 
animal  so  prone  to  ramble,  that  the  danger  of 
their  quitting  the  pasture  allotted  them  during 
the  night  is  very  great ;  and  in  such  case  a 
team  of  horses  may  create  more  mischief  in 
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$ut  houfSy  than  201.  or  p^iiups  Ml.  will  i^epayi 
besides  the  plague  of  seeking  them  ici  tho 
morniiigf  the  greatest  part  of  n^hich  may  h^ply 
he  consumed  in  a  iruitlefs  iqquiry ,  ?nd  half  the 
day  be  gone  pa^t  ere  the  te^ms  are  harnefsed 
for  their  work.     Thirdly^  the  waste  which  is 
made  either  in  a  piece  of  grafs  or  clovef  wh^re 
tbe  horses  are  suffered  t^  ramble  over  the 
whole  close  ad  libitum  i  it  beiog  a  clear  case^ 
Ihat  the  produce  of  one  acre  of  green  meat 
given  in  the  rack  will  maintain  the  same 
number  of  horses  much.longer^  than  three 
acres  would  have  dqne  if  they  had  been  suf- 
fered to  go  over  the  fi^ld  at  their  pleasure. 
Add  to  these  another  .co9SiideratiQn«  which  to 
fi  farmfer  is  a  matter  pf  thjs  pti^o&t  iivpprtance ; 
^d  this  is,  the  wa^e  of  the  dvng  9nd  urine ; 
^ince  it  is  universally  allowed,  that  the  soil  of 
the  horse  dropped  casually  in  various  parts  of 
the  field  is  of  little  or  no  use,  the  virtues  of  it 
being  exhausted  by  the  heat  of  the  sun,  and 
the  surface  of  the  ground  prevented  by  this 
/covering  from  putting  forth  a  (resh  shoot  of 
grafs,  whereas  when  the  team  is  fed  with 
green  meat  in  the  stable,  with  a  plentiful 
allowance  of  litter,  the  dunghill  will  be  con- 
siderably raised  during  the  summer  ^  for  this 
food  being  very   succulent,    acts  with  the 
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animal  as  a  powerful  diuretic^  by  which  meam 
the  straw  is  quickly  converted  into  manure^ 
iuid  t)ecomes  a  valuable  addition  to  the  repa« 
61  tory  of  a  farm-yard .  1  know  but  of  one  ar* 
gument  which  the  advocates  for  grazing  their 
horses  abroad  can  bring  in  favour  of  this  prac* 
tice;  namely^  the  keeping  the  animals  ia 
health  by  action,  to  which  they  are  naturally 
inclined^  and  thus  preventing  the  accidents  of 
swelled  heels,  &c.  But  this  advantage  is  by 
no  means  precluded,  whenihe  mode  of  feeding 
the  team  with  green  meat  in  cribs  is  pursued, 
as  hath  been  touched  upon  before  ;  and  heie 
they  may  have  the  free  enjoyment  of  Aeir 
]imbsi  without  any  of  those  hazards  so  likely 
to  ensue  from  their  feeding  abroad  ;  though 
when  a  horse  is  kept  with  proper  strictnefs  to 
his  work,  I  believe  there  will  be  little  danger 
of  his  becoming  greasy  by  standing  in  the 
stable  at  nighty  except  in  some  particular 
constitutions^ 

Though  tares  are  a  very  wholesome  diet  ia 
the  first  part  of  the  summer,  they  should  be 
cautiously  given,  or  rather  wholly  discontinued 
as  the  summer  advances^  and  they  are  become 
rotten  on  the  ground.  At  this  time  1  am 
4:Qnvinced  they  are  a  food  highly  ijppropor  for 
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tlie  horses,  •and  when  ^\ven  in  that  state  fre- 
quently turn  oat  very  prejudicial  to  their 
health  ;  for  this  vegetable,  from  its  extreme 
succulency,  contributes  to  fill  their  bodies 
with  ill  humours,  fix)m  whence  originate  -dis- 
orders of  various  kinds,  such  as  yellows,  stag- 
gers, farcy,  and  other  fatal  or  incurable*  mala- 
xes. On  this  subject  I  can  spealc  with  the 
greater  confidence,  as  the  m^jor  part  of  my 
own  team  fell  a  sacrifice  to  this  imprudent 
conduct  in  the  year  1773.  In  this  summer 
several  of  my  working-horses  were  carried  off 
by  the  staggers,  occasioned,  as  I  am  well  per- 
suaded, by  their  feeding  in  the  month  of  June 
on  summer  tares,  which  were  remarkably 
grofs,  and  by  being  lodged,  had  become  rotten 
on  the  ground.  To  avoid  this  pemidous  con- 
sequence, it  seems  the  btsjt  method  to  dis- 
continue the  use  of  tares  as  -soon  as  the  clovers 
become  fit  for  the  scythe,  and  where  there 
remains  no  other  alternative,  rather  to  turn 
the  team  abroad,  than  to  endanger  their  healths 
by  suffering  them  to  feed  on  such  foul  and 
unwholesome  diet. 

But  to  guard  effectually  against  every  ob- 
stacle, the  most  prudent  way  is  to  raise  a  field 
,of  lucerne  in  the  vicinity  of  the  yard,  which 
3  Kk4 
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will  fiffbrd  a  plentiful  supply  of  wholesome 
and  nutritious  aliment  till  tiie  time  approacbea 
for  taking  the  horses  up  to  dry  meat.  The 
first  cutting  of  this  excellent  vegetable,  if  pro- 
perly .managed,  may  commence  a  fortnight  or 
three  weeks  before  the  tares  will  be  ready  for 
the  scythe,  and  tlie  mowuig  may  be  con- 
tinued throughout  the  summer  without  aiqr 
danger  to  the  cattle,  and  to  the  infinite  emo- 
lument of  the  farmer,  who  will  thus  pofsefs  an 
opportunity  of  furnishing  his  horses  with  a 
wholesome  food,  and  that  in  great  abundancej 
and  at  a  trifling  expense,  till  the  return  of 
winter  renders  it  necefsary  to  discontinue  the 
green  meatf  and  the  tares  and  clovers  nraj  bsi 
reserved  for  the  other  various  purposes  to 
which  they  are  capable  of  being  applied. 

m 

It  IS  a  very  salutary  practice  to  bleed  tbe 
team  previous  to  turning  the  horses  to  graft 
in  the  spring,  and  to  repeat  it  when  they  are 
taken  up  to  dry  meat  at  the  autumn,  though 
there  are  many  people  who  object  to  these 
periodical  evacuations,  alleging  that  the  con- 
stitution of  the  animal  is  rather  injured  than 
otherwise  by  this  habit.  But  when  it  is  re- 
collected, that  the  horse  is  subject  to  a  greater 
variety  of  disorders  than  any  other  quadrupedj 


and  hgm  hk  coastrat  labour  w  paytkmliurijr 
liable  Id  have  his  blood  and  juioes  CQiitami- 
nated^  It  must  be  evident  tfaul  this  diipofiitioii 
is  likely  to  be  Increased  by  a  change  of  diet^ 
partidilarly  on  a  sudded  ttansitioa  Drom  dry 
fodder  to  green  sdeat^  where  from  the  s\xpcr^ 
abundant  succuiency  of  the  food^  the  humouis, 
livfaich  at  this  season  of  the  year  are  in  con- 
tinual flux  and  agitation^  will  be  accelerated 
to  that  degree^  as  to  bring  on  disorders  which 
may  terminate  in  the  death  of  the  creature^ 
and  which  might  not  in  all  probability  have 
taken  place^  if  a  copious  discharge  of  blood 
had  been  promoted  some  few  days  before^  thd 
winter  provender  had  been  discontintted ;  not 
18  the  autumniil  bleeding  kfs  neoeftaiy  to  canjr 
off  any  fold  bsmiouBS  wbioh  the  Micculency  of 
||)e  graft  may  have  occasionedy  and  to  pK*^ 
serve  the  health  of  tibe  team  during  the  winter } 
and  if  to  this  bleeding  a  dose  or  twoof  pAiysiq 
were  to  be  added,  it  would  be  a  still  further 
means  of  insuring  the  health  of  the  horseSj^ 
and  rendering  the  farrier's  attendance  un*^ 
necielsary. 

The  proper  time  for  taking  the  horses  fron^ 
grafs  is  about  Michaelma%;  for  though  we 
have  often  warm  sunny  weather  tiU  the  latter 
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cod  of  Octobeip,  yet  the  grafs  by  that  time 
-will  have  lost  much  of  its  sweetnefe,  and 
become  le&  nutritious. 

One  acre  of  whole  ground  is  accounted  t 
good  day's  work  for  a  plough  and  four  horses» 
if  the  soil  is  of  a  middling  texture ;  but  in 
stirring  fallows,  when  the  days  are-  long,  and 
the  land  pulverized  by  the  former  tillage,  on 
very  light  soils,  an  acre  and  a  half  may,  widi 
great  facility,  be  ploughed  in  a  day  by  a  four 
horse  team. 

On  stiff  lands  it  will  be  neceisary  to  unite 
an  additional  pair  of  horses  to  the  teaim,  and 
this  renders  the  expensie  in  tillage  on  these 
grounds  much  more  considerable  than  on  the 
lighter  soils-;  but  this  increase  of  charge  will 
be  amply  compensated  by  the  future  crop, 
which  never  fails  to  be  more  abundant  and 
productive  than  what  is  raised  on  the  thin 
grounds. 

The  term  for  the  mares  going  with  foal  is 
eleven  months,  with  the  addition  of  a  day  to 
every  year  of  the  animal's  age.  The  mare 
which  is  intended  to  supply  the  team  with 
draught  colts,  should  be  large-limbed,  ctosc- 
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•  •     • 

jointed)  short-necked,  wide-chested,  home- 
ribbed,  with  a  capacious  body  ^  her  eyes  should 
be  clear,  full,  and  peltucid,  and  her  nostrils 
large  and  open  ;  in  disposition  she  ought  to 
be  ^ntle  and  tractable,  of  a  constitution 
beakhy  and  vigoroiis,  free  from  any  blemishes 
eithej^  hereditary  or  acquired.  The  horse 
should  he  bold  and  spirited,  well  made,  and 
of  a  kindly  disposition;  his  constitution  should 
be  strong,  his  temper  good,  and  in  short, 
neither  in  miild  or  body,  ought  he  to  be  con- 
taminated with  yices  or  disease  of  any  kind, 
since  on  the  good  qualities  and  strength  of 
constitution  in  the  sire  and  the  dam-,  depends 
in  a  great  measure  the  future  welfare'  of  tha 
colt.  The  proper  time  for  putting  the  mare 
to  horse  is  in  the  months  of  May  or  June, 
according  to  the  fertility  of  the  soil,  always 
observing  that  an  early  colt  is  to  be  preferred 
to  one  which  falls  later  in  the  season. 

*  • 

During  the  time  of  gestation,  the  mare  may 
work  in  the  team  as  usual,  till  within  a 
fortnight  of  the  time  when  she  is  expected  to 
foal;  but  it  is  necefsary  that  her  labour,  as  she 
advances  in  her  pregnancy,  should  be  gradually 
slackened,  lest  any  hurt  should  accrue  to  the 
foal  or  th^^am  by  hard  exertions  in  the  harnefs. 
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which  might  probably  occasion  the  mare  to 
slink  her  foal,  or  perhaps  might  be  productife 
of  still  more  dangerous  consequences.  The 
mare,  within  teii  days  or  a  fortnight  of  the 
time  when  she  is  expected  to  foalj  should  be 
turned  into  an  orchard  or  other  warm  inclomrei 
where  she  may  rest  secure  from  the  intemiptioii 
of  other  horses,  and  be  free  from  any  anaoj* 
inces  likely  to  occasion  disturbance  to  her  at 
this  time,  and  after  foaling  should  be  allowed 
to  run  with  her  colt  in  the  same  pasture  C^r  a 
month  or  longer,  if  not  particularly  requiml 
in  the  team.  The  field  set  apart  for  the  dam 
and  colt  should  be  free  from  declivities  or 
precipices  of  any  kind,  and  the  graft  should 
be  of  a  length  to  afford  a  good  bite^  and  to 
furnish  sufficient  nourishment  to  the  mare  fbi 
a  copious  supply  of  milk. 

During  the  time  that  the  cojt  rans  with 
the  dam,  it  ought  nerer  to  be  allowed  to  suck 
whilst  the  mare  is  warm  from  the  consequence 
of  her  labour,  as  the  milk  at  that  time  would 
be  highly  prejudicial  to  the  young  creature. 

The  proper  time  for  removing  the  colt  from 
the  dam  is  about  Michaelmas  s  and  at  diis 
time  care  should  be  taken  to  keep  the  mare 
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and  feal  from  the  beariiig  of  each  other^  diat 
neither  the  mare  may  bewaU  the  ]o&  of  her 
coIt»  nor  the  latter  firet  and  pine  after  its  mothen 
Hie  best  method  will  be  to  confine  the  foal  in 
a  small  stable  by  himself^  which  should  be 
furnished  with  a  rack  and  manger,  where  he 
may  be  fed  with  well-shakea  hay  and  cleans 
sifted  oats,  bruised  a  little  in  a  mill«  With 
this  management  he  will  quickly  forget  hiji 
dam,  and  become  gentle  and  familiarized  to 
his  keeper,  and  in  fair  weather  may  be  suffered 
to  exercise  himself  in  a  pasture  adjoining  to 
the  stable,  but  this  should  be  only  for  a  little 
while  in  the  middle  part  of  a  sunny  day,  the 
tendemefiof  the  young  animal  rendering  it 
ncceisary  that  he  should  be  kept  under  corer 
during  the  winter. 

Having  been  thus  properly  managed  in  die 
first  winter,  he  will  by  the  following  spring 
bave  made  rapid  advances  in  growth,  and  as 
the  warm  weather  comes  on  may  be  suffered 
to  range  throughout  the  day  in  his  pasture^ 
and  at  night  be  lodged  in  the  stable,  and  when 
on  the  approach  of  summer  it  will  be  no  longei^ 
necefsary  to  bring  him  into  the  house,  he  may 
continue  in  the  pasture  as  well  during  the 
night  season  as  in  the  day. 
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The  proper  age  for  gelding  the  colts  if 
at  ten  days  or  a  fortnight  old,  or  as  soon  as 
the  stones  are  come  down^  and  the  most 
proper  season  is  the  months  of  April  or  May, 
and  if  not  done  at  that  thne  it  ought  to  be 
deferred  till  the  end  of  September.  Although 
it  be  safest  to  cut  the  foal  at  the  age  abo?e^ 
mentioned,  yet  the  opcratioti  may  be  performed 
without  hazard  at  two  years  old« 

The  like  cate  in  respect  to  housing  the  colt 
is  required  in  the  second  winter,  as  was 
dh^cCed  in  the  first,  only  that  now  he  may  be 
led  by  the  halter  to  the  pond,  be  frequently 
curried,  and  accustomed  to  such  other  acts  of 
familiarity  which  have  a  tendency  towanls 
rendering  him  tractable  and  obedient,  so  that 
at  the  return  of  summer  his  harneis  may  be  put 
on,  and  he  may  be  employed  in  some  kind  of 
gentle  draught  work  in  company  with  other 
horses;  but  this  exercise  should  at  first  be  verf 
light  and  easy,  and  not  protracted  too  long,  so 
that  the  young  horse  may  seem  rather  pleased 
than  disgusted  with  his  new  employment 
He  should  often  go  short  joumies  in  the  team 
upon  the  road,  that  his  sight  may  be  early 
inured  to  different  objects,  which  will  dispose 
him  to  be  more  tractable  and  lefs  addicted  to 
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fear  than  he  would  have  been  if  this  pre- 
caution were  neglected.  By  this  manage- 
ment^ and  by  alternate  easy  days  work  at 
plough  and  in  the  waggon,  the  young  horse  at 
the  end  of  the  summer  will  become  able  to 
perform  nearly  an  equal  share  of  labour  with 
the  rest  of  the  team,  and  haying  been  fed  and 
managed  in  the  like  mamier  with  the  other 
horses,  may,  at  the  approach  of  winter^  be 
taken  into  the  stable  with  them. 

The  docking  of  colts  may  be  performed 
when  they  are  a  twelvemonth  old,  either  in 
the  spring  or  autumn,  but  it  ought  never  to 
be  done  in  the  summer  months. 

.  Those  people  who  have  great  store  of  waste 
pasture,  such  as  heaths,  moors,  &c.  pofsefs  the 
fairest  opportunity  of  breeding  colts,  which  are 
here  reared  at  a  trifling  expense,  and  having 
plenty  of  room  to  sport  and  range  at  pleasure^ 
with  good  and  wholesome  water,  do  grow 
out  to  their  full  size,  and  become  more 
serviceable  for  the  team  than  those  which, 
from  a  more  confined  situation,  have  not  en- 
joyed these  advantages. 
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ESSAY  XXXIL 

On  Jfye. 

X  Kts  pain  beafs^  of  all  others,  the  nearest 
affimtj  to  wheat,  as  well  in  the  formatiM 
of  the  teed,  as  in  the  manner  of  its  gcowtb, 
and  the  purpose  to  which  it  is  in  some 
countries  appropriated.  But  though  in  many 
foreign  countries,  and  in  Scothnd,  and  soaie 
of  the  nordiem  provinces  of  this  lungdom,' 
lye-biead  constitutes  a  considerable  portion  of 
food  among  the  lower  ranks  of  people  s  k  is 
by  no  means  so  nourishing  as  bread  made 
from  wheaten  iour,  and  to  those  who  are  on- 
accustomed  to  it  would  prove  both  unpalatable 
and  unwholesome,  being  of  a  very  opening 
quality,  and  has  been  often  productive  of 
violent  diarrhoeas  and  other  complaints  in  the 
bowels. 

The  chief  purposes  to  which  rye  is  applied 
in  the  southern  parts  of  the  kingdom,  are  either 
to  feed  off  the  green  blade  with  sheep,  or  if 
reserved  for  a  crop,  to  sell  to  the  tanners,  who 
make  use  of  this  grain  in  the  way  of  their 
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trade.  Rye  straw  is  used  by  the  collar- 
makers^  and  fetches  a  price  superior  to  any 
other. 

The  time  for  sowing  rye,  with  a  view  of 
depasturing  the  field  with  sheep,  is  from  the 
latter  end  of  August  till  the  end  of  September, 
according  as  the  harvest  is  more  or  lefs  for- 
ward. This  grain,  when  intended  for  the 
purposes  above  mentioned,  is  usually  sown  at 
one  ploughing  of  a  wheat  gratten  or  other 
stubble,  where  the  field  is  to  come  in  course 
for  a  turnip-fallow  the  next  year. 

V  The  quantity  to  be  sown  on  an  acre  is  two 
bushels  and  a  half,  if  intended  to  remain  for  a 
crop,  but  when  this  grain  is  sown  for  sheep 
feed,  it  is  proper  to  allow  three  bushels  to  the 
acre ;  as  where  the  blade  forms  the  primary 
object,  a  much  larger  proportion  of  seed  is 
requisite,  than  when  the  crop  is  meant  to 
remain  for  harvesting. 

As  this  grain  comes  into  spindle  a  month 
earlier  than  wheat,  it  is  necefsary  in  the  feed- 
ing of  it  to  attend  to  that  circumstance,  other- 
wise the  chief  end  of  sowing  it  will  be  de- 
feated ',  for  unlefs  the  sheep  are  turned  on  the 
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rye  before  the  tsr  is  formed  in  th^  hose,  tbtl 
ik  to  say,  before  tbe  txpif^ion  of  the  rilbnth 
of  April,  the  blade  will  have  become  hardftfld 
sticky,  and  the  succefsion  of  pasture,  after  the 
first  growth  has  been  taken  off,  will  be  very 
trifling.  In  mild  winters  the  stock  nay  ht 
turned  on  the  rye  field  in  February,  And  tte 
businefs  may  be  contihued  at  proper  iM^fVlfc 
till  the  middle  of  April,  after  whith  time  it 
will  fail  to  yield  any  farther  use  as  a  jmShitv, 
In  a  backward  spring,  iand  after  \bl  wtvttt 
winter,  it  will  be  sotnewhat  later  ere  the  rye 
will  be  advanced  to  a  proper  gro'Wth  for 
feeding,  as  it  is  much  better  to  wait  till  tbe 
pasture  becomes  prolific,  than  to  tarn  the 
cattle  on  the  field  too  early,  observing  tfiat 
this  be  done  before  the  spindle  be  formed. 

Farmers  who  maintain  large  flocks  df  ewes 
and  lambs,  do  generally  cultivate  a  few  acres 
of  this  grain,  as  being  a  food  which,  above 
most  others,  causes  the  milk  to  flow  in  large 
abundance,  and  that  at  a  time  when  there  is  a 
great  scarcity  of  succulent  herbage  :  for  the 
turnips  not  having  begun  to  shoot,  and  the 
joots  becoming  hard  and  sticky,  afford  but 
little  milk  for  the  ewes,  and  are  a  very  sorry 
provision  for  the  lambs.    \Vhcrea8,  by  shifting 
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^e  oouj^  i«to  the  rye  towards  the  middle 
Qt  letter  49d  of  FKbroaryt  or  (if  the  spring  be 
back.ward)  in  the  following  mcK^th,  and  keep- 
ing them  to  that  food  about  a  fortnight^  the 
turnips  4vUl  then  h^ve  begun  to  send  forth 
abundance  of  sprouts^;  and  by  this  manage- 
,pieot  a  greater  supply  of  food  will  be  pro- 
cured, and  that  of  a  much  more  nutritious 
l^ind,  than  oould  pd&ibly  have  been  attained 
but  by  the  help  of  the^rye  field:  besides,  this 
removal  to  a  different  species  of  food  will  be 
41  variety,  which  is  a  matter  of  some  conse« 
4}uchce,  since  it  as  wholly  impracticable  to 
inake  fat  lambs  but  by  frequently  shifting 
jthem  from  one  .pastuie  ito  another. 

In  feeding  lye  it  is  4!Me{saiy  to  part  the 
!£eld  with  hurdles,  allotting  to  the  stock  a 
^quantity  of  ground  equivalent  to  the  number 
pf  sheep,  l^y  which  mas^agem^nt  ofie  part  of 
:^  field  will  be  fresh  wing,  vi^Ml^t  the  other  is 
feedmg  off. 

As  the  tye  ground  is  to  come  in  course  the 
3iext  year  for  turnips,  it  seems  of  some  con- 
sequence, where  manure  can  be  procured  in 
sufficient  plenty,  >to  lay  a  slight  covering  of 
yard-dung  on  the  wheat  gratten  previous  to 
3  L12 
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breaking  it  up,  which  will  cause  the  tjre  tO 
grow  away  with  greater  celerity,  will  enable 
it  to  produce  a  more  liberal  supply  of  food  f(Mr 
the  sheep  in  the  springs  and  be  a  Wonderful 
help  in  lengthehirig  out  the  turnip  crop. 

In  Aprils  when  the  rye  has  been  fed  down 
H  third  time,  it  will  be  proper  to  plough  the 
ground,  in  order  that  it  may  be  got  in  rea- 
dinefs  to  sow  with  turnips  at  Midsununer: 
but  it  h  to  be  remembered,  that  if  an  op- 
portunity had  not  offered  of  carrying  the  dung 
on  in  the  autumn,  it  will  be  highly  neceisaiy 
to  give  the  field  a  drefsing  of  some  kind  pre- 
vious to  the  turnip  season,  as  the  growA  of 
the  rye  cannot  but  have  exhausted  the  land 
hiuch  more  than  it  will  have  been  improved 
by  the  dung  and  urine  of  the  sheep. 

Notwithstanding  what  has  been  urged  in 
favour  of  a  rye  pasture,  it  is  scarcely  worth 
the  while  of  any  farmer  to  attempt  the  culti- 
vation of  this  grain  who  does  not  keep  large 
numbers  of  ewes  and  lambs ;  for  as  the  seed 
usually  fetches  a  high  price,  every  advantage 
attending  the  crop  will  be  more  than  balanced 
by  the  superior  charges  in  the  cultivation^ 
except  in  the  instance  abovementionedj  wherd 
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no  expense  should  be  spared  to  maintain  die 
lambs  in  a  thriving  way,  and  to  prevent  their 
growing  hard  and  sticky,  as  the  butchers 
term  it :  for  if  lambs  do  once  sii^k  in  flesh,  it 
is  beyond  the  art  of  man  to  restore  them  to 
their  former  thriving  state. 

Rye,  which  is  designed  to  remain  for  a 
crop,  may  be  fed  till  the  latter  end  of  March, 
at  which  time  it  begins  to  form  its  spindle,  and 
seldom  fails  to  produce  ears  in  April,  and 
becomes  fit  for  the  sickle  a  fortnight  before 
the  commencement  of  the  wheat  harvest, 
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On  Falbwmg. 


1  HERB  is  not  any  part  of  agriculture  which 
has  occasioned  more  discufiuon  and  contro? 
versy  among  writers  on  husbandry,  than  this 
subject  of  fallowing.  By  many,  it  is  said  to 
be  too  little  practised;  and  by  others,  too 
5  Lis 
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flMch  M.  8y  soMty  ^kllowMf  It  ocMleBmitf! 
aftogefher-;  and  byotjMfs.  k  M^otigijr  f«« 
vomtnemdtA'  a«  tkt  enly  iii«thcMi  to  dMM|t 
woedlsj  aadnidbral^  aiid.^Miidl  the  soiL 

It  is  to  be  under^o^^  iSktt  iif  uhitaWj  «r 
summer-fallowy  is  meant  hnd  that  bears  no 
crop  whatever  for  one  year,  and  i$  wett  mil* 
tivated  at  proper  intermft  diiring  ihe  'whofo^ 
of  Aattunci  forifactopoftiiniipis^ teres, OP 
rye^  for  ,greeii  food  £or  dieep  w^  fvoimti^, 
the  knd  caimoi  he  tm]f  said,  to  bi^  a  fia» 
plete  ftlIo»u. 


When  any  kind  of  soil  fias  borne  tfiree 
four  crops  of  corn  in  succefsion,  and  is  become 
full  of  weeds,  a  well  made  summer-fidlow  b- 
certainly  requisite,  not  only  to  destroy  the 
weeds,  but  likewise  to  meliorate  and  invi- 
gorate the  soil:  it  iis  the  lto<>st  xfcrtain  cure,. 
the  speediest,  and,  in  the  end,. the  cKeapesL 

• 

There  are  many  kitids  of  land'  whicK,  .op- 
doubt,  may,  by  a  proper  succefeion  ctf  CMp^. 
and  a  vigilant  attendance  with  tbe  toe  awl 
band^weeding,  be  kept  talcraWy  cleai  from 
weeds  for  a  long  series  of  years,  without  tiic 
intervention  of  a  summe!r-falk)w.    fiat  it  must 
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be  adi^ittedy  tln^t  there  are  pther  Dntowftrd 
soils^  which  all  the  sirt  an4  industry  of  ma^ 
cannot  keep  perfectly  cle^n  and  in  good  order 
£ot  any  length  of  f icne,  without  t  fallow :  ^nd 
th^re  9re  other  soils,  wh}ch^  \(  they  could  be 
k^pt  tolerably  free  6*Qni  weed^  for  a  long  time, 
might  perhaps  be  more  improved,  and  more 
profitably  managed  by  a  fallow  every  four  or 
6ve  years. 

The  soils  that  are  easiest  kept  clean  without 
a  fallow,  are  the  dry  sandy  loams,  chalk,  and 
gravel,  which  can  be  worked  almost  at  any 
time,  however  wet  ^  and  readily  admit  the 
operation  of  drilling  and  hoeing  at  all  seasons* 
Those  which  most  require  fallowing,  are  the 
stiff,  wet  soils,  that  will  QOt  fdmit  the  ope* 
illtlon  of  t^  ploughs  and  harrows  but  at 
Hirtfun  intervals,  when  the  land  is  between 
wet  and  dry ;  opportunities  of  workmg  such 
«oils  are  ^equently  lost  by  bjad  seasons;  in 
which  case,  weeds  will  undoubtedly  increase, 
and  it  is  then  impofsible  to  eradicate  them  but 
by  making  a  good  sumnier-fallow,  or  what  is 
by  some  called  a  fallow-crop  (viz.)  cabbages, 
ox  winter  tares ;  neither  of  which  will  per- 
haps turn  to  so  gopd  an  account  in  the  end 
as  a  complete  summer-fajlow. 

L14 
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Cold  wet  clays,  even  if  they  are  tokiably 
clear  lErom  weeds,  are  subject,  after  two  or  three 
crops,  to  run  together ;  and  they  then  become 
so  exceedingly  stiff  and  cold,  that,  without 
the  intervention  of  a  summer-fallow  to  me- 
liorate the  soil,  very  poor  crops  only  are  to  be 
expected ;  whereas,  when  a  good  fallow  k 
made,  an  abundant  crop  of  wheat»  and  two 

or  three  good  crops  of  spring  corn,  arc  fiw- 
quently  produced.  The  constant  practice  of 
making  summer-fallows  in  many  counties  for 
wheat,  and  sowing  beans  broad-cast  after  it, 
and  then  recurring  to  a  fallow  again,  is  most 
certainly  a  bad  practice  ;  and  for  landlords  to 
compel  their  tenants  to  make  a  follow  eveiy 
third  year  on  all  kinds  of  soils,  as  is  die 
practice  in  some  counties,  is  the  height  of  ab- 
surdity ;  and  it  is  no  wonder  that  so  mspy 
writers  are  found  who  condemn  followii^ 
in  toto,  when  they  see  so  frequently  the  mis- 
chievous effects  of  fallowing  under  such  ma- 
nagement. 

To  make  summer-fallows  on  light  land, 
such  as  hazel,  loam,  sand,  gravel,  or  chalk,  to 
sow  wheat  upon,  is  extremely  wrong ;  be- 
cause experience  teaches  us,  that  wheat, 
under  such  management,   is  very  subject  to 
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mildew,  and  to  be  root-fallen*  All^tiflP^iIs; 
not  fall  of  manure,  nor  very  rich,  may  with 
safety  be  sown  with  wheat  on  a  fallow ;  and 

all  light  soils  are  a  fine  tilth  for  barley. 

■  • 

A  good  summer-fallow  is  the  best  prepa- 
ration for  a  crop  of  clover ;  and  a  clover-lay, 
of  all  the  tilths  known,  is  the  best  for  every 
other  crop.  But  to  sow  clover  on  most  soils, 
without  a  previous  fallow^  is  a  certain  method 
of  running  the  land  to  couch-grafs. 

To  make  a  good  fallow,  all  kind  of  soils 
should  be  ploughed  about  five  inches  deep 
before  Christmas ;  and  as  soon  as  the  land  is 
tolerably  dry  in  March,  it  should  be  crofs- 
ploughed  about  six  inches  deep.  Stiff  sbils 
must  be  iefit  rough,  until  meliorated  by  rain, 
and  then  worked  fine  when  between  wet  and 
dry ;  and  all  light  soils  immediately  harrowed 
close  after  the  plough,  in  order  to  promote 
the  vegetation  of  seedling  weeds,  that  they 
may  be  destroyed  by  subsequent  ploughrngs, 
which  must  be  repeated  two  or  three  times 
more,  at  intervals,  as  opportunities  occur, 
during  the  months  of  May,  June,  and  July  j 
every  time  reducing  the  land  fine  immediately 
after  each  ploughing,  while  the  land  is  moist. 


■  ■         ■  •         *  p  ^ 

f 

fpf  t^  pvfpose  Ijefore  ];neiitianed^  of  pio- 
motiq^  the  Tcgetatipa  of  weed3«  jParticqlar 
pare  shouI4  be  t^I^en  qot  to  tQ^pb  the  laad 
either  wjth  the  plovigb  pr  harrows,  vrben  it  is 
the  least  wet,  as  that  only  kneads  it  together, 
ajqd  creates  ipore  wprk  to  reduce  it ;  besides 
Ipckiqg  up  many  of  the  seed^  of  lyeeds  within 
tth^  hard  clods,  and  thereby  prevepfiog  ve^* 
tatipn ;  by  which  sijcb  see4s  ^rip  re$pf)^d  for 
rnischievpifs  ejects  ia  the  £o)Jo^ip^  cieq(^.  of 
corn. 

Sonie  farmers  never  plpMgh  jtheir  ^qws 
»j^l  they  h?ve  finished  their  bswl^H^ewiBg  « 
Ih?  isprwg;  a^  th^n,  perl«4)8»  qqI  ng/i» 
until  the  l«ikd  is  QKej-fTPWn  witb  we*4s,  J 
hiive  spp^etipnes  seen  d^ng  cai'ried  o^t,  aad 
)^id  iiji  heap^,  for  spreading  on  suc^  fy^kfWh 
pmppg  green  th^tles  ^nd  other  w^^  Ah9.^t 
the  ground. 

Fallows  had  better  never  be  m^de  at  all, 
thaa  be  done  in  such  a  slovenly  manner. 
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ESSAY  XXXIV. 


On  Pnit  Trees. 


jThis  is  a  subject  in  rural  ttonomjr  whkfr 
«ught  to  be  »mch  bettor  undaistQod  tfia»*  iU 
isy  in  drder  to  enable  the  planteis  to  judgp  ^ 
Ae  sorts  propev  to  be  pteated,  either  w  atv 
article  of  pleasure,  piofit,  or  recreatiaa  ^  as 
much  of  the  credit  of  the  plantation  must 
asise  finm  |«dicicMi8ly  choositag'  tiees  of  the 
ftecrt,  new,  nr  oiiddle^iqped  «wt8».  and  not  pf 

Ibe  old  worpHmtYaneties^  wbidiJatleric^niiat^ 
in  *hp  plaating  of  orchards  in  cemoKm-^itMi^ 

.^0118,  emn  ibm  indmble  tvees^^d  maiti  6nd 
in  the  (Ssappointment  of  the  planter. . 

Engnrfted  fruits  ate  not  pennaffimt.  Eirery: 
one  of  the  least  reflectieft  mutt^ee  that  them 
is  an  elsential  difierence  between  the  peoiier 
and  energy  of  a  seedling  plant>,  and  the  tiee 
which  is  to  be  raised  fiom  cuttings  or  elon^ 
gations.  The  seedling  4s  endued  with  the 
energies  ef  nature,  wbile  (be  g^ndt,  or  scion, 
is  ndhing  more  thwi «  regular  elongistioo. 


$89  «I0&CJCAI.  E88ATS« 

carried  perhaps  through  the  several  lepeatings 
of  the  same  variety ;  whereas  the  seed^  from 
having  been  placed  in  the  earA^  germinates 
and  becomes  a  new  plant,  wherever  nature 
pefmits  like  to  produce  like  in  vegetation ;  as 
in  the  oak,  beecb^  and  other  mast-bearing 
trees.  These  latter  trees,  from  each  pafsing 
tiifovgh  the  state  of  seedlings,  are  perfectly 
continued,  and  endued  with  the  liinctions  of 
ibnmng  perfect  seeds  for  raising  other  plants 
by  evolution,  to  the  continuance  of  the  like 
species.  ^ 

This  is  not  the  case  with  engrafted  fruits. 
They  are  doomed  by  nature  to  continue  .for  a 
time,  and  then  gradually  decline,  till  at  last 
the  variety  is  totally  lost,  and  soon  forgotten, 
unle(s  recorded  by  tradition,  or  in  old  publi« 
cations. 

Reason,  with  which  Providence  has  most 
bountifidly  bleised  some  of  our  species,  has 
enabled  us,  when  we  find  a  superior  variety, 
to  engraft  it  on  ^.  wilding  stock,  or  to  rais^ 
plants  from  layers  and  cuttings,  or  eyen  to 
raise  up  the  roots,  and  thus  to  multiply  our 
sources  of  comfort  and  pleasure.  This,  how- 
ever, does  not  imply  that  the  multiplication  of 


the  same  variety^  for  it  is  no  more,  should  hil: 
for  ever,  unlefs  the  species  will  natufallf  iris^ 
from  seed> 

Nature,  in  her  teachings  speaks  in  ireiy  in^ 
telligible  language,  which  language  is  con* 
veyed  by  experience  and  observation.  Thus 
we  see  that  among  ^miscuous  seeds  of  fruits 
of  the  same  sort,  one  or  more  may  arise,  whose 
fruits  shall  be  found  to  pofsefs  a  value  far  su* 
perior  to  the  rest  in  many  -  distinguishable 
properties.  From  experience,  also,  vre  have 
obtained  the  power,  by  engrafting,  of  in* 
creasing  the  number  of  this  newly-acquired 
tree,  can  change  its  country,  give  it  to  a 
friend,  send  it  beyond  the  seas,  or  fill  a  kiDg>» 
dom  with  that  fruity  if  the  natives  afe  disposed 
so^  to  do.  Thus  we  seem  to  have  a[  Idnd  of 
creative  power  in  our  own  hands. 

From  the  attention  lately  piaid  to  &e  culture 
of  engrafted  fruits,  I  hope  we  are  now  enabled 
to  continue  a  supposed  happily  acquired  tre^ 
when  we  can  find  it,  for  a  much  longer  dura«- 
tion  than  if  such  variety  had  been  left  in  the 
state  of  unafsisted  nature ;  perhaps  I  may  say 
for  a  duration  as  long  again,  or  something 
more.   •  After  these  sanguine  expectations^  I 
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flEMQT  reasonably  be  wBkti,  to  irt-bat  does  aft 
this4tt(iouat  i  for  hem  there  is  d6  4irtct  pw> 
maneticy-— and  why?  The  why  is  very  ob- 
vious— ^because  the  kernels  within  the  finu!; 
whidi  are  ihe  seed  of  1^  ptorits  for  fanabs 
the  next  generation  of  trees,  will  not  produce 
their  like.  I  allow  they  aajf  do  to  acci- 
dentally ;  bi*t  Slothing  more  caa  be  depeadtd 
on* 

For  ezamfde^  suppose  we  Cake  ten  kernek 
or  pips  of  any  apple  raised  on  an  ^ngraftid 
stock :  sow  them,  and  ikey  will  produce  tea 
flifferent  varieties*  no  two  of  which  will  k 
mlike;  near  will  either  of  them  doaelyieseaiys 
the  fruit  from  whence  the  seeds  weit  col* 
lected.  The  leaves  ako  of  those  trees  raised 
from  the  same  primogenious  or  parent  stook, 
will  not  actually  be  a  copy  of  the  leaves  of 
any  one  of  the  varieties  or  family,  to  which 
each  is  connected  by  a  vegetable  consan- 
guinity. I  intentionally  used  the  wotd  ac» 
tually,  because  a  resemblance  may  be  found, 
though  not  much  of  that  is  to  be  expected. 

I  beg  that  what  has  been  last  mentioned 
may  not  be  taken  as  a  discouragement  to  at- 
tempts for  raising  new  varieties.     I  was  ob- 


Mgtd  to  ipefak  yneryfkwDglji  in  order  16  place 
the  caitnre  u|Mm  its  Irae  foutxtatiod.  I  think 
it  need  not  be  obs^rvtd^  Ihtt  thfere  if  n^ 
aoqairing  t  new  rariety^  but  through  tlie 
iaecins  of  a  seedling  fdant ;  and  tfaerdfbre  whb* 
ever  wishes  to  succeed  mMt  attempt  it  that 
WHf ,  or  wait  till  others  in  tb<^ir  plantations 
Altty  flidfe  fortunately  produce  it. 

In  choosing  the  seeds,  that  apple  is  most 
Hktly  to  prodnte  the  clearest  and  fkiest  plants 
whose  Itemek  are  fitip,  large,  and  well  ri« 
l^eoed.  Hie  size  of  the  firuit  is  not  to  be 
pegaitiedi  for  large  apples  do  not  always 
ripen  their  ftuit  well^  or  rtither  for  cider  the 
small  fruits  ^e  generally  preferred  for  making 
the  ItitHigestj  highest'flavoured  liquor.  Aqd 
from  what  I  have  been  able  to  collect  in  the 
iidet-countries»  it  is  there  the  opinion,  that 
aa  apple  something  above  the  improved  crab» 
promises  the  best  succe&.  This  advantage 
also  attends  the  practice  c  if  there  are  no  va- 
luable apples  raised  from  that  attempt,  these 
wildings  will  m^ke  excellent  stocks  to  engraft 
upon. 

Gentlemen  who  actually  employ  themselves 
in  attempting  to  acquire  new  varieties,  should 
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lememfaer  that  they  ought  to  select  ail  the 
sets»  from  the  bed  of  apple-quick»  whose  ^i- 
pearance  is  in  the  least  degree  promising,  and 
l^nt  them  together,  at  such  a  distance  as  to 
allow  each  to  produce  its  firuit,  which  will 
liappen  in  about  twelve,  fifteen,  or  eighteen 
jewrs.      My  friend  Mr.  Knight,    who  un- 
doubtedly is  the  first  in  actual  exertions  for 
procuring   these  happily  acquired   new  va^ 
fteties,  has  had  two  plants  bear  fruit  at  six 
years  old,  and  one  at  five.     The  cider '  coun* 
tries  have  offered  several  premiums  for  pto* 
curing  new  varieties,  and  some  with  good 
effect.     Premiums  have  been  given  both  to 
Mr.  Knight  and  Mr.  Alban. 

When  the  new  variety  is  to  be  raised  from 
a'valuable  admired  apple,  I  should  recommend 
the  placing  these  seeds  in  a  garden-pot,  filled 
with  mould  from  an  old  melon-bed  5  carrying 
the  pot  into  a  retired  situation  near  the  water, 
and  giving  attention  to  run  the  plants  to  as 
ferge  a  size  as  is  convenient  within  eighteen 
months.  With  this  view,  the  pot  should  be 
placed  in  the  green-house  the  first  winter  1 
and  when  the  plants  are  afterwards  to  be  set 
out  in  the  spots,  they  should  not  be  placed 
under  the  drip  of  trees,  or  much  exposed  to 
the  winds. 
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Two  instances  "have  been  mentioned,'  the 
improved  crab,  and  nfiost  admired  apple ;  but 
prudence  says,  try  all  sorts,  and  something 
probably  will  arise ;  and  the  procefs  is  at- 
tended with  little  trouble  or  expense  to  a 
person  who  constantly  resides  in  the  country : 
yet,  after  all  this  scientific  care,  the  apple  may 
want  flavour,  and  be  in  other  respects  nothing 
better  than  a  common  wilding. 

It  is  an  undoubted  fact,  and  worthy  of 
observation,  that  all  die  different  trees  of  the 
same  variety  have  a  wonderful  tendency  to 
similarity  of  appearance  among  themselves ; 
and  that  the  parent  stock,  and  all  engrafted 
from  it,  have  a  far  greater  resemblance  to  each 
other,  than  can  be  found  in  any  part  of  the 
animal  creation ;  and  this  habit  does  not  vary 
to  any  extent  of  age. 

As  an  encouragement  in  attempting  to 
increase  the  number  of  new  valuable  fruits, 
we  can  prove  that  the  Golden  Pippin  is 
native  English.  The  Red-Streak,  a  seedling 
of  Herefordshire,  if  not  raised,  yet  was  first 
brought  into  notice  by  Lord  Scudamore,  and 
was  for  a  long  time  called  Scudamore's  Crab. 
The  Stire  Apple  was  accidentally  raised  in  the 
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Forest  of  Dean,  in  Gloucestershire,  and  took 
the  name  of  Forest  Slire.  The  cider  made 
from  this  apple  was  the  strongest  the  country 
ever  produced,  according  to  any  living  record- 
The  Haglo-crab,  the  best  cider  fruit  now 
remaining,  was  discovered  in  the  parish  of 
Ecloe,  on  the  banks  of  the  Severn ;  and,  about 
sixty  or  seven/ty  years  ago,  many  scions  were 
taken  from  this  tree  by  Mr.  Bellamy,  and  en- 
grafted on  seedling  stocks  about  Rbfs.  These 
are  now  grown  old;  and,  to  asscertain  the 
age  of  the  variety,  I  went  with  Charles  Edwin, 
Esq.  to  Ecloes,  in  hopes  of  seeing  the  primo- 
genious  of  this  family.  The  proprietor  of  the 
estate  acquainted  Mr.  Edwin  that  it  had 
ceased  to  bear  years  ago,  and  was  cut  down. 
Those  at  Rofs  are  but  poor  bearers  now,  and 
I  should  suppose  the  variety  must  be  140 
years  old,  though  Marshal,  who  wrote  in  the 
year  1786,  mentions  these  trees  were  prolific, 
and  he  supposes  the  sort  to  be  about  eighty 
years  old  ;  but,  from  present  experience,  it 
must  be  much  more.  The  Tinton  Squash- 
pear  is  of  Gloucestershire ;  the  Barland  and 
Oldfield  were  near  Ledbury,  Herefordshire. 
I'hc  two  last  pears  clearly  bear  the  names  of 
the  two  fields  where  they  were  raised.  The 
Ikrland  fell  about  six  years  ago,  visibly  from 
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weight  and  longevity,  which  was  supposed  to 
have  been  about  200  years.  There  have  been 
many  other  names  of  estimation  handed  down 
to  us,  though  the  realities  are  now  totally 
worn  out,  and  have  ceased  to  exist.  Can  any 
better  proof  be  desired,  that  engrafted  fruits 
are  not  permanent,  than  the  regret  we  feel  for 
the  lofs  of  these  old  valuable  fruits. 

To  make  this  Efsay  as  short  as  convenient, 
I  have  dwelt  only  on  the  Apple  and  Pear;  yet 
all  the  engrafted  fruits  are  under  the  same 
predicament  of  the  seed  not  producing  its  like, 
andthe  offspring  in  time  falling  into  a  nothing- 
nefs  of  growth  and  bearing,  though  that  space 
of  time  must  certainly  depend  on  the  natural 
longevity  and  hardinefs  of  the  sort,  soil,  posi- 
tion, care,  &c.  All  these  are  more  fully 
exprefsed  in  the  papers  published  in  the 
different  volumes  of  the  Transactions  of  the 
Society  of  Arts,  and  the  two  volumes  of  the 
Orchardist,  wherein  the  whole  system  is  ex- 
tended to  form  a  rational  culture  for  the 
management  of  Standard  Fruits. 

It  should  be  remembered,  that  as  I  am  now 
alluding  to  the  state  of  actual  permanency, 
fifty  years  are  to  be  accounted  as  nothing; 
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and  as  often  as  we  come  to  that  potnt,  we 
are  compelled  to  resort  to  our  first  a&ertioo» 
That  engrafted  fruits  are  not  permanent, 
they  being  continued  from  elongations,  and 
not  raised  as  a  repetition  of  seeds.**  This 
is  the  only  rational  way  as  yet  introduced  of 
accounting  for  the  lofs  of  the  valuable  oW 
varieties  of  fruits.  Should  a  better  system 
be  introduced,  I  shall  readily  adopt  it ;  but 
this  sufficiently  answers  the  purposes  of  the 
planter. 

# 

Some  years  ago,  from  due  investigation  and 
thorough  conviction,  I  propagated  this  prin- 
ciple; and  it  was  published  in  the  I7th  volume 
of  the  Transactions  of  the  Society  of  Arts,  in 
the  following  words :  "  All  the  grafts  taken 
"  from  this  first  tree,  or  parent  stock,  or  any 
"  of  the  descendants,  will  for  some  generations 
**  thrive ;  but  when  this  first  stock  shall,  by 
"  mere  dint  of  old  age,  fall  into  actual  decay, 
'^  a  nihility  of  vegetation — the  descendants, 
*^  however  young,  or  in  whatever  situation 
•^  they  may  be,  will  gradually  decline ;  and, 
''  from  that  time,  it  would  be  imprudent,  in 
•*  point  of  profit,  to  attempt  propagating  that 
"  variety  from  any  of  them.  This  is  the 
*'  dogma  which  must  be  received,     I  do  not 
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»» 

**  expect  a  direct  afsent,  neither  dp  I  wish  it, 
**  for  it  should  be  taken  with  much  reserve ; 
**  but  it  is  undoubtedly  true/'  These  con- 
siderations shpuld  stimulate  us  in  searching 
after  new  varieties,  eqpal,  or  perhaps  superior 
to  those  of  which  we  regret  the  lofs. 

Observe  that,  from  the  time  the  kernel 
germinates  for  apple-quick,  should  the  plant 
be  disposed  to  form  a  valuable  variety^  there 
will  appear  a  regular  progrefsive  change,  or 
improvement,  in  the  organization  of  the  leaves, 
until,  that  variety  has  stood,  and  grown  suffi- 
cient to  blofsqm  and  come  into  full  bearing ; 
that  is,  from  the  state  of  infancy  to  maturity ; 
and  it  is  this  and  other  circumstances  by 
which  the  inquisitive  eye  is  enablpd  to  form 
the  selection  among  those  appearing  likely  to 
become  taluable  fruits.  But  from  that  time 
the  new  variety,  or  selected  plant,  compared 
with  all  the  engraftments  which  may  be 
taken  from  it,  or  any  of  them,  these  shall 
show  a  most  undeviating  samenefs  among 
themselves. 

It  is  readily  allowed,  that  the  different 
varieties  of  fruits  are  easily  distinguished  from 
each  other   by  many   particulars,    not   only 
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respecting  their  general  fertility,  and  the  forn), 
size^  shape,  and  flavour  of  the  fruit,  but  also 
the  manner  of  the  growth  of  the  tree,  the 
thicknefs  and  proportion  of  the  twigs,  their 
shooting  from  their  parent  stem,  the  form, 
colour,  and  consistence  of  the  leaf,  and  many 
other  circumstances,  by  which  the  variety  can 
be  identified  ;  atid  were  it  pofsible  to  engraft 
each  variety  upon  the  same  stock,  they  would 
still  retain  their  discriminating  qualities,  with 
the  most  undeviating  certainty. 

The  proper  conclusion  to  be  drawn  firom 
the  statement  in  the  last  paragraph,  is  this-r 
that  were  any  one  to  put  the  thought  io 
practice  on  a  full-grown,  hardy,  or  crab  stock, 
it  would  produce  an  excellent  proof  that  en- 
grafted fruits  arc  not  permanent.  For  if 
twenty  different  varieties  were  placeil  together, 
so  that  each  might  receive  its  nurture  from 
the  same  stem,  they  would  gradually  die  off 
in  actual  succefsion,  according  to  the  age  or 
state  of  health  of  the  respective  variety,  at  the 
time  the  scions  were  placed  in  the  stock ; 
and  a  discriminating  eye,  used  to  this  bu- 
sincfs,  would  nearly  be  able  to  foretel  the 
order  in  which  each  scion  would  actually 
decline.     Should  it  also  happen  that  two  or 
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three  suckers  from  the  wilding  stock  had  been 
permitted  to  grow  among  the  twenty  grafts, 
such  suckers,  or  wilding  shoots,  will  continue, 
and  make  a  tree  after  all  the  rest  are  gone. 
A  further  consequence  would  result  from  the 
experiment :  among  such  a  numbfsr  of  va- 
rieties, each  of  the  free  growers  would  starve 
the  delicate,  and  drive  them  out  of  existence 
only  so  much  the  sooner.  It  must  be  ob- 
served, that  this  supposed  stem  is  the  foster- 
,  parent  to  the  twenty  scions,  and  real  parent 
to  the  suckers ;  and  those  the  least  conversant 
with  engrafted  fruits  know  the  advantage  ac- 
quired from  this  circumstance^  And  here  it 
is  worth  while  renxarking,  that  a  Gascoyne^ 
or  wild  cherry,  will  grow  to  twice  the  size 
that  ever  an  engrafted  cherry  did^ 

By  an  experiment  we  have  had  in  hand  for 
five  years,  it  will  appear  that  the  roots  and 
stem  of  a  large  tree,  after  the  first  set  of  scions 
are  exhausted  or  worn  out,  may  carry  another 
set  for  many  years ;  and  we  suspect  a  third 
set,  provided  the  engrafting  is  properly  done, 
and  the  engrafter  chooses  a  new  variety. 
Now  the  Ribston  Pippin,  of  Yorkshire,  is  the 
favourite,  as  being  a  free  grower  and  good 
bearer,  with  fine  fruit.     This  however  may 

M  m  4 
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be  certainly  depended  on,  that  when  a  new 
apple  is  raised  from  seed,  if  a  scion  were 
placed  in  a  retired  situation,  and  constantly 
cut  down,  as  a  stool  in  a  copse-wood,  and  the 
apple  never  suffered  to  fulfil  the  intentions  of 
nature  in  bearing  fruit,  the  practitioners  of 
the  following  ages  may  secure  scions  from  that 
stool,  to  continue  the  variety  much  longer. 
Hence,  though  I  have  written  as  much  as  is 
in  my  power  against  permanency,  yet  I  have 
taken  some  pains  to  afsure  the  planters,  that  • 
forecast,  selection,  pruning,  cleanlinefs,  and 
care,  will  make  the  orchards  turn  to  more 
profit  for  the  rising  generations,  than  what 
they  have  done  for  the  last  hundred  years. 

To  place  the  nature  of  varieties  in  its  true 
light,  for  the  information  of  the  public,  I  must 
maintain,  that  the  different  varieties  of  the 
apple  will,  after  a  certain  time,  decline,  and 
actually  die  away,  and  each  variety,  or  all  of 
the  same  stem  or  family,  will  lose  their  ex- 
istence in  vegetation  ;  and  yet  it  is  a  known 
fact,  that  after  the  debility  of  age  has  actually 
taken  pofsefsion  of  any  variety,  it  will  yet 
thrive  by  being  placed  against  a  southern 
wall,  and  treated  as  wall-fruit.  Who,  how- 
ever, can  aflbrd  to  raise  cider  at  that  expense. 
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^except  as  matter  of  curiosity^  to  prove,  that 
whqn  the  vital  principle  ij;i  vegetation  is  DQarly 
exhausted,  a  superior  care  ^d  warmth  .wiH 
still  keep  the  variety  in  e^i^teuce  some  tim^ 
longer  ? 

It  should  be  understood,  that  the  exteroal 
air  of  Britain  is  rather  too  cold  for  the  delicate 
fruits,  v^hich  is  the  reason  why,  in  the  Or- 
chardist,  I  lay  such  a  strefs  on  procuring 
warmth  for  the  trees,  by  draining,  shelter,  aad 
manure.  It  would  be  now  lost  time  to  at>- 
tempt  to  recover  the  old  varieties  as  an  article 
of  profit. 

If  I  have  not  exprefsed  myself,  in  this  ETsajr 
on  the  nature  of  varieties,  with  so  much  clear- 
nefs  and  conviction  as  might  have  been  ex- 
pected, it  should  be  considered  that  it  is  an 
abstruse  subject,  very  little  understood,  and 
requiring  at  first  some  degree  of  faith,  obser- 
vation and  perseverance.  The  prejudices  of 
mankind  revolt  against  it.  They  are  not  dis- 
posed to  allow  the  distinction  of  nature ;  and 
tl^y  imagine,  that  in  the  act  of  engrafting 
or  multiplying  they  give  new  life,  whereas  it 
is  only  continuing  tlie  existence  of  the  same 
tree,  stick,   or  bud.     Observe  what  I  said 
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before : — the  seed  of  the  apple,  when  placed 
in  the  earth,  germinates,  and  unfolds  itself 
into  a  new  plant,  which  succefsively  pafses 
through  the  stages  of  infancy,  maturity,  and 
decay,  like  its  predecefsors.  I  might  say,  aU 
created  nature  is  similar  in  this  respect; 
though,  from  the  circumstance  that  varieties 
are  much  longer-lived  than  man,  the  plants 
have  appeared  to  be  pofsefsed  of  eternal 
powers  of  duration:  nothing  sublunary,  how- 
ever, which  pofscfses  either  animal  or  vege- 
table life,  is  exempt  from  age  and  death. 

Within  the  last  twenty  years  I  have  tra- 
velled many  hundred  miles,  and  conversed 
with  the  most  intelligent  men  in  each  country ; 
and  I  now  want  to  convince  mankind,  for 
no  other  reason  than  because  it  is  their  in- 
terest so  to  believe,  that  there  is  in  creation 
an  order  of  beings  (engrafted  fruits)  so  formed, 
that  we  have  the  power  of  multiplying  a 
single  variety,  to  whatever  number  of  tfees 
we  please  3 — that  the  first  set  arises  from  a 
small  seed  j — that  the  next  and  descendant 
sets  are  propagated  by  engraftings,  or  from 
cuttings,  layers,  &c. ; — and  that  although 
these  trees  may  amount  to  millions,  yet,  on 
the  death  of  the  primogenious,  or  parent  stock, 
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merely  fiom  old  age,  or  nihility  of  growth, 
each  individual  shall  decline,  in  whatever 
country  they  may  be,  or  however  endued  with 
youth  and  health.  I  say  they  shall  gradually 
begin  to  decline  ;  and  in  the  course  of  time, 
or  of  centuries,  to  those  who  would  prefer 
that  exprefsion,  the  whole  variety  will  scarcely 
have  a  single  tree  remaining  to  show  what 
the  fruit  was.  Let  those  who  are  not  dis- 
posed to  afsent  to  this  statement,  ask  them- 
selves what  is  become  of  the  old  lost  varieties  ? 
did  they  die,  or  did  wicked  men  maliciously 
.cut  them  up  ? 

I,  who  am  firmly  convinced  of  the  truth  of 
what  I  have  advanced  on  this  subject.  Have 
no  doubt  but  that  the  same  would  happen  by 
engrafting  on  the  Oak  ot  Beech,  if  the  mast 
raised  from  the  engrafted  tree  did  not  produce 

Jhe  like ;  fiDr  there  the  question  turns. 

« 

Js  it  not  known,  that  the  woodman,  in 
setting  out  his  sapling  oaks,  always  selects 
new  seedling  plants,  and  never  continues  one 
upon  an  old  stool ;  and  that  if  he  should  so 
blunder,  that  tree,  from  the  stool,  will  neither 
^ave  the  freedom  of  growth,  nor  the  size  or 
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firmnels  of  timber^    equal  to  a  new-raiaed 
plant. 

J  wish  I  could  persuade  my  friends,  tbit 
with  the  same  attention  with  which  the 
woodman  acts>  the  planter  is  to  raise  bis 
orchard  from  the  young  fruits  which  thrive  in 
the  neighbourhood,  or  are  in  health  and  fiill 
bearing  in  the  country  whence  they  are  to  be 
brought. 

Hie  firuit-grower  should  look  to  selecdoo, 
cleanlinefs,  and  care.  To  me  it  is  a  or- 
cumstance  perfectly  indifferent,  whether  be 
is  to  use  Mr.  Forsyth's  compositim},  Mr. 
Bulingham's  boiled  linseed  oil,  or  my  medi- 
cation. I  only  maintain  that  the  wounded 
parts  of  trees  want  something  to  destroy  Ac 
insects  and  vermin,  and  heal  the  wood,  from 
which  the  trees  are  kept  in  health. 
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ESSAY  XXXV. 

On  Spring-Feed  for  Sheep. 

vJTreat  inconvenience  is  frequently  ex- 
perienced by  the  want  of  food,  from  the  time 
of  the  turnips  being  finished  to  that  of  the 
grafs  being  grown;  in  consequence  of  which» 
the  cattle  are  almost  entirely  supported  on  the 
meadows  till  May-day,  which  is  the  usual 
time  of  breaking  the  pastures.  Hence,  hay- 
time  being  pushed  back  beyond  its  season^ 
the  crop  is  greatly  injured ;  and  the  pastures, 
if  old  sward,  by  the  time  of  breaking  tKem, 
having  obtained  but  little  growth,  and  being, 
fully  stocked  thus  early,  are  prevented  from 
getting  a  cover  which  might  defend  the  roots 
from  the  scorching  rays  of  the  sun ;  and  their 
produce  also  is  thus  much  impaired 

To  remedy  these  inconvenienceSy  nothing 
has  yet  occurred  equal  to  the  ruta-baga  and 
winter-tares :  the  first  is  in  high  perfection  a 
month  later  than  turnips:  the  cultivation  is 
the   same   for  both ;    and    though  this  new 
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species  of  turnip  may  not  grow  to  so  large  a 
size  as  those  of  the  old  one,  yet  will  it  produce 
as  weighty  and  as  valuable  a  crop,  as  each 
root  is  more  ponderous  in  proportion  to  its 
size ;    and  a  greater  number  of  them  may  be 
left  upon  the  ground  at  the  time  of  hoeing ; 
and  where  too  thin,  they  are  found  to  bear 
transplanting,  and  the  roots  so  transplanted, 
to  be  as  large  and  forward  as  those  which 
grew   where  originally   sown.      Sheep  and 
cattle  are  not  only  fonder  of  them  than  of 
common  turnips,  but  feed  faster,  and  I  think 
yield  more  tallow  than  when  fed  on  common 
turnips  :    pigs  thrive  full  as  well  on  them  as 
on  potatoes,  and  horses  will  eat  them  freely. 

Winter-tares,  if  sown  early,  will  be  found 
very  valuable  for  the  sheep-stock,  to  succeed 
the  ruta-baga  during  the  month  of  May. 
After  these  have  been  pastured  for  some  time, 
they  may  either  be  suffered  to  stand  for  a 
crop  of  seed,  or  eaten  clean  off;  and  if  the 
Jand  be  free  from  couch,  it  may  be  ploughed 
up  for  a  crop  of  turnips. 

By  sowing  rye-grafs  with  the  crop  of  com 
the  year  preceding  a  dead  fallow,  much  valu- 
able spring  food  may  be  obtained  until  near 
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Midsummer,  time  enough  for  the  land  to  be 
ploughed. 

Great  advantage  will  be  found  from  freeing 
part  of  the  grafs-land  early  in  autumn,  which 
will  be  found  practicable,  either  by  cultivating 
rape  or  turnips,  to  be  eat  off  in  time  to  sow 
the  land  with  wheat,  or  by  the  purchase  of 
such  elsewhere.  This  grafs-land  should  con- 
tinue to  be  laid  up  during  winter  3  and  the 
cover  which  it  has  acquired  in  autumn,  will, 
produce  a  very  early  growth  in  spring.  By 
this,  and  the  other  methods  here  recommended,, 
greater  plenty  of  food  will  be  gained  from 
Lady-day  to  Midsummer,  than  in  any  other, 
part  of  the  year,  and  plenty  created  throughout 
the  whole  of  it. 


.« • 
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ESSAY  XXXVI. 

By  means  of  the  following  Table,  drawn  up 
by  my  learned  friend  Dr.  Falconer,  of  Bath, 
the  Botanist  will  be  enabled  to  discover  if 
any  particular  plant,  the  Linnaean  name  of 
which  is  known,  be  one  of  those  with  which 
the  Greeks  were  acquainted  ;  for  though  the 
Table  may  not  be  of  use  to  the  generality  of 
my  readers,  it  cannot  but  be  highly  acceptable 
to  those  medical  Agriculturists,  who,  from  the 
nature  of  their  profefsion,  are  expected  to  be 
acquainted  with  all  the  plants  known  to  the 
ancients. 

A.  II. 
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